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Mercoid Control 
No. 848 
with remote control 


DO YOU KNOW WHAT 


MERCOID CONTROLS 
ARE DOING? 















N AN almost unlimited range of industrial 

applications Mercoid Controls are demon- 
strauing their accurate and dependable operation. 

Everywhere engineers are praising Mercoid’s 
superior performance. They are talking about its ac- 
curacy, extremely close control, and complete elim- 
ination of all troublesome servicing. 





Whether your problem is the control of temperature, 
pressure, or vacuum, you will find Mercoid the best possible 
solution. Mercoid controls operate electrically, but have no 
delicate adjustments, relays, etc., as they carry full line current. 

The following general list will show the almost unlimited 
range of Mercoid applications: 














To start and stop: Motors, Fans, Refrigeration control: For rtem 
Blowers, Pumps, Compressors. perature, for brine temperatur for 
Unit Heater Control. cooled liquids or gasses of all kind 

} } 
| Control of electrically heated: Li- Liqui 1s he ond Dy steam < t 
} quids, water heaters, ovens, dryers, ” ils, such as: Water heater 
ft pots, forming dies, embossing dies, stills, cookers, washers 
rolls, drying plates, sterilizers, paraf- Process cooled by flow of: Water 
fin tanks, sealing and wrapping brine. 
machines. Work room temperature 
| Electrically driven pumps: For Of , 
pressure, for vacuum, for tempera fice temperature contr 
| ture, for liquid level control. oteam driven pumps from Te 
Liquid level control by pressure or perature, pressure, vacuul 
by float. Dryers heated by ste or hot w 
Bearing Thermostats: For alarm ter: Dry kilns, dry roor ven | 
| only, for stopping unit, for bath proofing boxes. | 
/ To sound alarm from: Tempera- Gas Heated: Liquids, pots, kettles, 
ture, pressure, vacuum ovens, dryers, cookers. 
} 
. At your request we will send you our i 
oday for Booklet * ; 
Ls en a a) 300 et free booklet showing blve prints of _7 
£ 


over thirty different Mercoid installations, with hook-ups showa in detail 


AMERICAN RADIATOR COMPANY 


40 West 40th Street Accessories Division M-2411 New York, N: Y. 
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Announcing _ 


The New “Cajo” 


Gas Leak Indieator 

















This instrument will instantaneously indicate 
the presence of small amounts of light as well 
as heavy gases mixed with air. 

It will indicate leaks which defy detection 
when sought with a light. 


WV 


For further information write 


INSTRUMENT DIVISION 


— 
J —— 


=< COLONIAL § SUPPLY COMPANY >= 
1 


—— ua _£ —! 



































217 WATER STREET, PITTSBURGH, PA. 
Phone COurt 1042 
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Sensitive Research 


Universal Direct Current 


Model S 









{Polymeter 





lts remarkable range 
combinations have a 
universal appeal 
tofall research 
laboratories 


<i 


893.00 “Be 


Complete 


te 


ba 
Ultra Sensitive ere te 
Portable Model SS CURRENTS: From one microam 


pere to one ampere and 


I+ is the equivalent to 13 meters 


In One, Measuring: 


Radio Frequency 


" TAGRS: Fr 50) oe 
Microammeters VOLTAGES: From microvolt 
Reading Fron to 1000 volts. Internal resistance 
80 to 400 Microamy 1000 ohms per volt. 
Radio Frequency The moving coil system is protected 
Millivoltmeters by a fuse 
Reading Fron It is guaranteed to maintain its a 
10 to 60 Millivolt curacy indefinitely 
Direct Current With the use of S-R separate! 
Microammeters mounted thermo couple sits 13 ranges 
5 Microamp Full Scali can be extended to measure A.C 
Also ind RADIO FREQUENCY cur 
Special Model SS rents from .OOO4 amp. to one ampere 
Scale Length 40 In. 
.1 Microamp Full Scale ne a 
Direct Current Fluxmeters, A.C. and D.C. Micro- 
Millivoltmeters ammeters, Milliammeters and Volt- 


075 Millivolt 
Specially Designed for 
Thermo-Couple Work 


meters, A.C. Voltammeters and 
Radio Frequency Meters. 
Catalog No 28 on Request 





Sensitive Research Instrument Corporation 
142 East 32nd St., New York City 
+ hee 
Makers of the Most Sensitive Portable Measuring Instruments 
In the World 
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DEC. 1918 


DEC. 1928 


TEN YEARS OLD AND 
Going Strong 


SPECIALIZING IN 


High Sensitivity Meters} 





FOR ALL THE 


Largest and Best Laboratories in the Country 


RAWSON 


ELECTRICAL INSTRUMENT CO. 


Incorporated 1918 


CAMBRIDGE, MASS. 























January 1929 INSTRUMENTS Page 5 

















At the New York Power Show 


‘Tre BROWN exhibit at this Show presented 
a complete display of indicating, recording and 
controlling instruments 
for measuring tempera: 
tures, flows, pressures, 
liquid levels, %COz2, 
vacuums and speeds in 
steam plant and Diesel 
operation. 


Write jor catalogs 





Tue Brown INSTRUMENT COMPANY 
4482 WAYNE AVENUE, PHILADELPHIA, PA 
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Your Copies are — 


eler 
he Pyrot o— " 
ae stree 


50 





Pyro Portable Pyrometers 


need no introduction for 1929. Used in all industries 

where temperatures over 1000°F. must be measured 

quickly and reliably. Our satisfied customers all over 

the country are our boosters. Ask your neighboring 
plant and write for bulletins. 


The Pyrometer Instrument Co. 
50 Howard Street New York, N. Y. 





Send this coupon for literature 





THE PYROMETER INSTRUMENT Co., 50 Howard St., New York, N. Y. 


Please send me without obligation, the literature checked 





Radiation Optical 
Company 
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The POWER PLANT 
of 
Wilson- Maeulen 
Controllers 


Type B-1/30 H.P. Motor 


for 1, 2 or 3 units. 


The additional units are con- 
nected by couplings in the man- 
ner shown below for Type A 
drive. 














x al 
Type A Drive 1/6 H.P. for 1 to 8 units. 
A Pyrometer Indicator may be simply an 
instrument but a Pyrometer Controller 
should be a machine. 
Witson-MAeuten (0 
ATTN cE | cemnailiiiieriniaiaiaatinda tied 
INCORPORATED 
387 Concord Avenue New York 








NSUINUNTEN TS 


INDUSTRIAL — SCIENT IF IC 
(Copyris ht. 1929. by 1 hlict pee nee 


Instruments Publishing Company) 











Vol. 2, No. 1 JANUARY, 1929 Pittsburgh, Pa. 





Instruments Birthday 


NE year old! This month INSTRUMENTS begins its second 
volume. In January 1928, it came forth as a medium for the dis 


semination of information on instruments and devices for measurement 
Inspection and contr | 

Its contributors and collaborators have done fine work and deserv 
full credit for the success the publication has enjoyed 


S 
< 
_ 
>= 


And now for a start on t 


tion, INSTRUMENTS undoubtedly will prove of greater usefulness 


to its readers and a material aid to those who ar oking for informa 
, P 1 
tion on instruments and devices for measurement, 11 spection and contro 


| 1 | 
Readers are invited to send in their contributions and comments 


To Our Readers 

N his various trips the editor makes it a point to call on a number of 
| men listed on our subscription list in order to receive an expression 
from them as to how closely INSTRUMENTS has adhered to the worl 
it has set out to do 

The opinions expressed have been very favorable and show that 


INSTRUMENTS has filled a very important gap in the trade literature 


{ 


even though this is already voluminous. That the service performed 
by this periodical is desired by industry is evidenced by the daily grow 
ing list of subscribers 


The primary function Of an instrument magazine 1s to present new 
and effective developments on instruments for use in industry and science 
and to give them to its readers in a thoroughly comprehensive mannet 
Given such a background the manufacturers, who supply the demand 
thus created, are enabled to better serve those readers 

The service offered by INSTRUMENTS is briefly reviewed on this 
our first anniversary 
1. The original articles written by specialists present information 


! 
considerable value. File cards covering the articles in each issue at 
furnished for filing 








Page 2 INSTRUMENTS January 1929 


2. The instrument companies in the New Instrument Section monthly 
present new developments made by them. 

3. The Current Literature Review is a monthly digest of the informa- 
tion on instruments and devices for measurement, inspection and control 
This information is arranged for mounting on index cards if desired 
Photostat copies of any of the articles, as well as translations can be 
furnished to order. 

4. INSTRUMENTS receives the official patent gazettes of the 
United States, England and Germany and lists all patents covering in 
struments and devices for measurement, inspection and control 

5. INSTRUMENTS is on the mailing lists of instrument manufac 
turers, this assures the receipt of all literature, bulletins, catalogues, etc. 
These are then listed in the Catalogue Library. Requests from readers 
for catalogues are sent to the manufacturers. 

6. New books on measurement, inspection and instruments are re 
viewed in the INSTRUMENTS Book Shelf. The Book Shelf also will 
procure books and periodicals on order. 

7. The Information Section is in a position to furnish information on 
sources of supply of instruments and devices for measurement, inspec 
tion and control from the collection of manufacturers literature. IN 
STRUMENTS brings together in one place the literature on instru 
ments and devices for measurement, inspection and control. It meets the 
needs of those interested in this field. All the above services are placed 
at your disposal for $2.00 per year. 

It has been our endeavor to extend this service to all who may derive 
benefit from it. The editor feels certain that each subscriber has two or 
three acquaintances who are looking for such a service; call this to their 


attention—for a “bigger and better” INSTRUMENTS during 1929. 


Tear out the subscription blank in back of this issue and pass it along 


Dr. Curtis Added to Instruments Collaborators 

Dr. Heber D. Curtis, Director of the Allegheny Observatory, Pitts- 
burgh, is the latest addition to our list of collaborators. 

Dr. Curtis will leave shortly with the Swarthmore expedition for 


Sumatra to witness the eclipse of the sun. 


Future Issues of Instruments 

N the December issue of INSTRUMENTS the editor announced a 

series of articles on the Measurement of Color by Dr. Albert Par- 
sons Sachs, which will begin in the February issue 

The March issue will contain the first installment of an article by 
Francis M. Turner, Jr. entitled “Temperature Control in Process 


Industries.” 
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Integration of Diagrams 


On page 482, November issue, formula (5) should reac 


Via a) +b} {1 +b] 


Back Issues Not Available 
EQUESTS are received daily for back issues of INSTRUMENTS 
|: ee we are sorry that it is not possible for us to comply with 
these requests 
In answer to our appeals for the return of copies of these issues wi 
have to-date received so few copies that there are still over three hun 


dred requests we cannot fill. 


Time and money can be saved by reading Instruments’ Advertising 
Pages as often as its editorial pages. That is because all advertising in 
INSTRUMENTS is vouched for by the company whose name is o1 


the advertisement 
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Recent Developments in the Field of 
Magnetic Measurements 


Thomas Spooner, East Pittsburgh, Pa. * 
& 


AGNETIC testing naturally divides itself into three types a 
follows: 


1. Methods of determining the magnetic properties of materials 


1 


Magnetic analysis: namely, magnetic tests which, when properly 


interpreted, give an indication of other physical properti 
3. Magnetic surveying or prospecting: namely, the detection by 


magnetic means of the presence of ore bodies below the surface of thé 
earth 

A number of advances have been made in the art of magn 
during the last two years which are worthy of notice. Under th 
classification the following may be considered 

















Fig. 1 aio as Permeameter 


Part I 
MAGNETIC PROPERTY DETERMINATIONS 
The “J” Permeameter: 

The so-called “J” permeameter as developed by Mr. Babbitt of the 
Western Electric Company’ seems to be a distinct advance in the art 
of magnetic testing. The permeameter consists of a “U” shaped yoke, 
the magnetic circuit being completed by the sample under test. Figure 


| shows the assembled instrument. The ordinary yoke type of perme 


*Research Department, Westinghouse Electric & Manufacturing Company 
‘An Improved Permeameter for Testing Magnet Steel. B. J. Babbitt, Journal of the ( ptical 
Society of America & Review of Scientific Instruments p. 47, July, 1928 
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ameter has a magnetizing coil either on the yoke or on the sample. Each 
method has its disadvantages. If the magnetizing coil is on the yoke th 
flux distribution in the sample is far from uniform being higher at th 
ends and lowest in the middle. If, on the other hand, the coil is o1 
the sample, the flux distribution is just the reverse. By using two coils, 
one on the yoke and one on the sample in series and properly propor 
tioned, Mr. Babbitt has succeeded 
distribution over the central portion of the sample 


n obtaining practically uniform flux 


For the greatest simplicity in testing it is desirable that the magneti 
ing current shall be proportional to the magnetic force actually applied 
to the sample. In order that this shall be the case for the “J” type of 
permeameter it is essential that the yoke shall have a sensibly constant 
reluctance. There is no single ferro-magnetic material for whcih thi 
is true over the desired range of magnetizing forces. Mr. Babbitt, how 
ever, has accomplished this result by using a combination of ordinary 
iron, permalloy, hipernik and silicon steel in the proper proportions 
By placing an air coil with a large number of turns adjacent to the test 
specimen with its axis parallel, it has been shown that the magnetizing 
current is directly proportional to the “H” values of the sample to 
within the required limits of accuracy. It is, therefore, possible in thi 
permeameter to determine “H”™ by reading the magnetizing current and 
applying a suitable constant. “B” is determined, of course, in the o1 
dinary way by an exploring coil around the sample connected to a bal 
listic galvanometer 

This permeameter has a range of magnetizing forces up to 100¢ 
gil./em. In order to eliminate air corrections for the “B” exploring coi 
and in order to read intrinsic induction directly which is often desirab] 
for high magnetizing forces an air coil is wound parallel and adjacent 
to the sample, so proportioned, that when connected in opposition t 
the B coil with no sample in the yoke, no deflection is produced in thi 
ballistic galvanometer on reversing the magnetizing force. As a cons 
quence when the sample is inserted B—H or the intrinsic, Bi is read 


directly 


New Picou Permeameter: 

The original Picou permeameter had two yokes each with a magnetiz 
ing winding and a single sample also supplied with a magnetizing wind 
ing’. The new Picou permeameter, as manufactured by the Societe 
des Ateliers, J. Carpentier, uses the same structure as the well-known 
double yoke Burrows instrument but is simpler in operation*®. The 
operation is exactly the same as for the Burrows permeameter using 
a single specimen with a companion piece which should be somewhat 
similar in magnetic properties. No compensation is attempted between 
the two samples, the only compensation being that for uniformity along 
the length of the test sample. With this simplification the accuracy 1s 





2Properties and Testing of Materials. Thos. Spooner, p 
3Rev. Gen. de 1’ Electricité. Sept. 4, 1926 
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slightly less than according to the original Burrows manipulation but 
is probably quite satisfactory for any but the most refined tests. So 


far as we know, this 1s the first European concern to adopt the Burrows 
principle In the construction OF a permeameter 


Hughes Cambridge Magnetic Bridge Permeamete? 


This instrument as manufactured by the Cambridge Instrument Com 

] 1 1 1 
pan) England, depends for its action on the principl that when just 
sufficient magneto-motive-torce 1s supplied to overcome the reluctanc: 


of a portion of a magnetic specimen there will be no difference in 





a ] . } ; 
lagnetic potential between the ends of this part of the sample Figur 
2 shows the diagram of connections for the apparatus. This perme 
. 1 } 1 1 1 
imeter consists of a “U™ shaped yoke with the specimen completing tl 
| 
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Fig. 2 Cambridge Magnetic Bridge Permeameter T 3614 








magnetic circuit as was the case with the “J” permeameter. The method 
of operation, however, is somewhat different. An exploring coil as 
shown by the dotted lines is connected to a ballistic galvanometer and 
the magnetic shunt “Y™ is brought into contact with the specimen and 
suddenly released by a spring. If there is a difference of mmf. between 
the terminals of the shunt “Y™ the ballistic galvanometer will deflect 
By properly adjusting the compensating current “W” on the yoke, a 
condition can be obtained such that when “Y” is suddenly removed, 
no ballistic galvanometer deflection will result. When this adjustment 


1S made the section “U” of the magnetizing winding on the sample su] 
plies just sufficient mmf. to overcome the reluctance of the specimet 


over the length corresponding to the distance between the points of the 


magnetic shunt “Y The magnetizing force may then be determined by 
the well-known formula H 0.47 NI where N is the number of turn 


ner ~ 1 i 
per om. length. B, of course, is determined ballistically in the usual 


4] rnal of § I 
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way. The turns are such that H 100 I. In order that there shall be 
no error due to residual flux in Y this member can be rotated 180 
Fahy's Direct-Reading Permeameter: 

There is a considerable demand for a direct-reading permeameter for 
the testing of magnetic materials for inspection purposes and for mag 
netic analysis. In a recent number of Instruments® Mr. Fahy has de 
scribed such a device which has just been developed by him. It is a 
semi-portable relatively inexpensive simple permeameter of novel design 
which is said to give fairly reliable results. While the absolute accu 
racy is probably not as great as for a few of the more complicated 
instruments, it 1s undoubtedly sufficiently good for many purposes, par 
ticularly in connection with magnetic analysis. The induction in the 
specimen 1s given by means of a direct reading magnetic potentiometer 
connected across an air gap in the yoke which completes the magnet 
circuit which contains the test specimen. The magneto-motive-force 1s 
obtained from the reading of an ammeter connected in series with the 
magnetizing winding which is somewhat shorter than and encloses the 
sample under test. The apparatus may be used with a.c. or dic. Mr 
Fahy’s original article should be consulted for a detailed description 
of the apparatus 


Gokhale's Saturation Permeamete 
Mr. Gokhale has recently described an apparatus for obtaining sat 


uration values directly®. Figure 3 gives a diagram of connections. This 





























Fig. 3 Diagram of Connections of Saturation Permeameter 


again 18 a yoke type of instrument but with no compensation, since 
the inductions are so high that compensation is unnecessary. The mag 
netizing current passes through a coil containing very many turns sur 
rounding the sample. In series with this coil is the primary of a variable 
mutual inductor. An exploring coil surrounding the sample is con 
nected through a ballistic galvanometer and in series witih the secondary 
of the mutual inductor. When saturation is reached the intrinsic induc 
tion by definition ceases to increase. In the operation of this apparatus 


it is simply necessary to keep reversing the magnetizing current and 
5Direct-Reading Permeameter Frank Fahy Instrument . 7, Dex 28 
6Saturation Permeater S I ( khale AIE} | —— 10¢ Marck 
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idjusting the mutual inductor until for a number of magnetizing for 
corresponding to inductions above the saturation value no chang 
produced in the reading of the ballistic galvanometer. This constant 
deflection of the galvanometer corresponds to the intrinsic induction 


for the specimen A range of magnetizing torces from 4500 gil 
down to 200 may ke used with reliable results 


Kapitza’s Intense Magnetic Fields: 

Kapitza‘ has described further advances in the generation of intens 
magnetic fields which while of no practical value at present are of enor 
mous theoretical interest. In his latest experiments he makes use of a 


synchronous generator operating at 3500 rpm. and capable of devel 


ing 35,000 kw. on short circuit. This generator has no artificial cool 
and is directly connected to a d.c. drive motor. It has, of course, very 


low impendence and is very strongly constructed. Automatic switching 
devices are supplied for closing the circuit at zero voltage and breaki 
at zero current. The timing arrangements must be very reliable becaus 
the switch must open with an accuracy of 0.0003 of a second. At th 
time of short circuit an oscillograph is automatica 
record the maximum value of the instantaneous current. One of. th 
greatest difficulties was in the construction of a suitable coil wl 


would withstand the mechanical stresses. Radial forces are the one 


which had to be dealt with primarily. By proper dimensioning of tl 


coils and using cadmium copper for strength, reinforced with steel bands 
satisfactory coils were obtained. In addition to determining the field 
strength from the magnetizing current, a ballistic galvanometer and an 


exploring coil were cut in the circuit near the point of maximum cur 
29 | 69 


rent. Field strengths as high as 320,000 gausses for a volume « 
om. have been obtained witth prospects of higher values late: 
Null Method of Determining Magnetic Field Intensity 

In certain types of permeameters high sensitivity in the measurement 
of induction is obtained by simultaneously reversing the magneto-m¢ 
tive-force applied to the specimen and the primary current of a mutual 
inductance, the exploring coil on the specimen and the secondary of the 
mutual inductance being connected in opposition through a galvanometer 
or flux meter. Mr. Lane* has accomplished the same results for th 


measurement of magnetic fields by the mechanical rotatio 
ploring coil through 180 Figure 4 shows the apparatus diagramati 
ally. The small search coil and the reversing commutator are connected 
together mechanically and caused to rotate 180° by means of a sprit 
The mechanical commutator reverses the current from the battery | 
through the primary of the mutual inductance M. The secondary « 
the mutual inductance is connected in series with the search coil and 


niin: Tres ree — Met] £ Ohrair St M t } | k 
eedings of the Royal S p. 658, Aug : 

8A Null Method for Determining Magnetic | 
Instruments, 1 214. July 1928 











Pa 10 INSTRUMENTS January 1929 
stance through the galvanometer G. Now, if the search coil is placed 
a magnetic field and rotated 180° a voltage will be generated which 
vill cause the galvanometer to deflect. At the same time if the con 
nections are correct the primary current of the mutual inductance M 
ilso reversed and induced voltage in the secondary coil tends to causé 
the galvanometer to deflect in the opposite direction. If the primary 
urrent of the mutual inductat is properly adjusted there will be ni 


R 
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Fig. 4 Null Method for Determining Magnetic Field Intensity 
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residual galvanometer deflection and the amount of flux threading the 
search coil, in other words the strength of the magnetic field, may be 
determined from the current passing through the primary of M and 
mutual inductance value. 

This gives a simple sensitive null method for determining field 


strengths and should be useful in connection with the exploration of 


rT nient Forms of Magnetometers—S. R. Williams, W. J. Eckert—Journal of the Opt 


Rev. Sci. Inst M 
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, , ' 

achine air-gap fields and the like, where a small in 
ind a large number of determinatior ire require 
Magnetometers 


The simple rugged types of magnetometers have recently been d 








scribed by Williams and Eckert’, which are suitable where fairly lar 
field strengths are available and high sensitivity is not required. Th 
-ssential feature of these magnetometers is the use of a bell-shape magn 
slotted along the vertical axis. A suitable suspension and r al 
used and the bell-shaped magnet is immersed in dampit u 
optical system may he used, whereby the angular mov f the s] 
of light is double the movement of the magnetometer or if desired, | 
the use of a 45° mirror and vertical illumination, the magnet and bear 
f light will have the same angular deflection. By using two magi 
elements, an astatic arrangement may be used. If greater sensitivity 
required, it might be possible to use some of the new high cobalt magnet 
————? 
aa (aL _F) 











materials These magnetometers v ill be referr 
section 
Churcher's Core Loss Tester: 

Commercial tests for core losses of sheet steel 
usually made by the well known Epstein method'", though at tl 
Bureau of Standards, tests are also sometimes made by the Lloy 
method?! 

In the Epstein method four bundles of strips 3 x ms. are arrangs 
in a hollow square with a primary and secondary winding surroundin 
each bundle. This requires a considerable number 
10 kg. sample and there are certain inaccuracies due to shearing strat 
and leakage fluxes. The Lloyd apparatus uses wider strips thu 


ri] minin 
ing the shearing strain effects. The number of strips are | ind ar 
stood on edge forming a hollow square with corner pieces provided t 
complete the magnetic circuit. Churcher'* of the Metropolitan: Vicker 
Company, England, has modified the Lloyd method so that fewer str 
are required and the assembly is simpler. Figu shows th ntial 


of the arrangement. The strips are 4° x 2914" and are I number 


Pape 


r 109 
Testing Magnetic Sheet Steel, B. G. Churcher, World P 
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The corner pieces are U-shaped and the loss in them is determined by 
testing a sample with an effective length Li and then cutting it off to 
an effective length of Le Li/2 and retesting. From these two results 
the loss in the yokes can readily be calculated. Since the two halves of 
the sample are so close together, precautions have to be taken to reduce 
the leakage flux. This is accomplished by dividing the magnetizing 
winding into ten equal and parallel sections per leg. If the windings 
are reasonably close to the sample there is practically uniform flux 
throughout the length of the sample, since, assuming negligible resistance 
in the copper, the counter emf must be the same in each coil. If the 
sample varies from the normal weight the total flux in the U pieces 
will be different for a given flux density in the sample. The losses in 
the yokes are corrected by means of suitable curves prepared for the 
purpose. This apparatus may also be used for the approximate deter 
mination of the exciting current, the errors probably being less at the 
higher inductions. An accuracy of 1% for loss measurements and 4% 
for exciting currents is claimed 


(Continued in February Issue) 


To help you find any instrument easily and quickly, refer to the Buy 
ers Guide contained in the back of this book. Turn to it now and see 
how wide the variety of instruments it offers. Remember to consult the 


Instruments’ Buyers’ Guide when in the market for instruments 


THE BROWN INSTRUMENT COMPANY 
MOVES NEW YORK OFFICE 

On and after Wednesday, December 19th, the New York Office 
The Brown Instrument Company will be located at Room 15 
Roebling Building, 117 Liberty Street, New York City, removing from 
50 Church Street 

This change was made necessary by the need of larger quarters t 
provide for the increased staff now attached to this district office. The 
popularity of the Brown Electric Flow Meter and growing demand for 
other Brown Instruments for measuring, recording and controlling 
temperature, pressure, liquid level %COz and other industrial process 
factors is shown in the rapid increase of business received from the 
New York area 

It is believed that this increase in the Brown Instrument Company 
staff, together with the better facilities afforded by a larger office will 
be of material benefit to the company’s customers in this territory. 


The Federal Products Corporation have moved into their new plant 
at 1144 Eddy Street, Providence, R. I. This is the third expansion in 


seven years. 
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Electrical Instrument Developments 
During 1927-8 


E. S. Lincoln, New York, N. Y.* 


HI] past two years Nave not brought out any radical departur 

} >ye] 1 t { lectri ] : ; f : t = 
in the developm« nt OF electrical MeaSurin”g instrume! it man 
mprovements have been made in all classes of instruments, the tet 
eing to decrease their size and increase their accuracy [hese sam 


lectrical industry has a irge variety Of instruments to ver all of 


refinements have been going on for a number of years until today th 
1] 

requirements 

Great strides have he n made in the developme nt Of instruments u 
ing electricity as a means for measurements but not for the measur 
ments of electrical quantities. At no time in the history of instrumet 
development has there been a better understanding of the great val 
electrical measuring instruments are to indus 

Watthour meters have been 


try aS a Whok 
given particular 
uracy at light loads and heavy overloads has been increased. They ar 
ss affected by temperature changes than the earlier form 
Development of instruments for radio use has greatly inet loa 
many testing sets are now available. The Hoyt Radio tube tester is full 
described on page 247 of the May issue of Instruments. Similar outfit 


] 


Nave Ceen placed on the market Dy other manutacturer 


A tew years ago the oscillograph was considered somewhat r a lal 
ratory instrument, but today it is in common u ind Nas undergo! 
many needed improvements. In Figures 1 and 2 at ie of t 


latest 


oscillographs, manufactured by the Westinghouse Elect: ind 


Mtg Co 


Multiple-element oscillographs are well-suited for power 


tions. For simultaneous records a 6-element instrument is developed 
ind then, later, one containing 9 elements wa placed on the market 
The compactness of this oscillograph makes it well adapted for portable 
use. In fact, the present oscillographs, with 9 galvanometers, are mu 
smaller than the first commercial, 3-element, portable oscillograph 

A string oscillograph has also been placed on the market by the Gen 
eral Radio Company. This instrument is described in detail on Pag 


491 of the November issue of “Instruments.” 

Space does not permit a detailed description of tl scillogt 
switchboard instruments, which have reached a high state of perfection 

The Roller-Smith Company have put on the market a very compa 
switchboard ammeter for 3-phase circuits. (See New Instrument Se 
tion in this issue.) This Company has also placed on the market a 
very convenient circuit tester, shown in Figure 3. This instrument 1s 
very compact and is recommended for use in preference to magneto 


*Consulting Engineer 
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and A.C. bell-ringing devices because of its accuracy of indication un 


der all conditions. It is used for determining whether or not electrical 
circuit exists between two conductors and, also, to read the resistances 


of a circuit under test. Indications on this circuit tester are not mis 
leading, as is often the case with magnetos, which will cause a bell ti 
ring when the circuits include a condenser. Inductance and capacity 
have no effect on the readings. It is a handy instrument for the repaii 
men and wire men, and where work calls for identification and checkin 
up Of circuits 








Fic. | 2 ica 

















This Company has also placed on the market a rail bond tester, us 
ing only one dry cell for its operation. 

A very sensitive switchboard type frequency meter has been de 
veloped by the General Electric Company. This instrument is so sen 
sitive that its entire scale shows a variation of one cycle in the fre 
quency of the circuit. This frequency meter was described in detail in 
the October issue of “Instruments,” page 450. It is also made with less 
sensitive scales, where variations of as high as 5 cycles above and below 
normal are indicated 
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This Company has also developed a new line of strip-chart recording 


1 


y current. These in 


instruments for use on both direct and alternatin 
ot In 


struments are illustrated and described in the November issue 
truments on page 486 
A complete line of round-type switchboard instruments has al 


placed upon the market by the General Electric Company, making 
' } 1) desi yT) 


for both alternating current and direct current 


yossible to equip switchboards with instruments that match 1 


During the past few years, the use of 4-wire, a 
Angus Company 


! hase systems ha 
greatly increased, and for this reason the Esterlin has 
developed a graphic watt meter for use on this type ot circuit 


In testing current transformers, it has often been difficult to find a 


simple method of adjusting the burden of reproducing working cond 





OW CURRENT TRANSFOR 
west aor 

















tions. In Figure 5 is shown an adjustable burden for current transforme: 
testing, manufactured by the Leeds & Northrup Company. By mean 


of this adjustable burden, all conditions of testing can be reproduced 
within reasonable limits. These burdens have a normal rating of 50 


volt-amperes at 5 amperes on a 60 cycle circuit, using either all resis 


tance or all inductance. 

This same Company has also developed a portable insulation testing 
set, having a range from .1 megohm to 1000 megohms. The instrument 
is complete, requiring no external source of potential, and the scal 
reads directly in megohms. When the unknown resistance is connected 
to the binding post, its value is shown immediately on the scale, no fur 
ther adjustments being required. Thus, the operator has both hand 
free for making connections, etc. Furthermore, the operator need not 
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be right at the instrument when making measurements but only near eith 
enough to read the scale, which can be seen at a considerable distance bin 
This test set is furnished with two scales, one reading from—0.1 to 1 the 
megohms, and the other from 10 to 1,000 megohms binc 
This Company has also developed a frequency controller, designed, T 
principally, for use in generating stations to regulate the speed of their whi 
generators. This controller regulates the generator speed by operating plyi 
a synchronizing motor in the governor of the turbine arti 
In Figure 6 is shown a “limit bridge,” also developed by the Leeds Inst 
& Northrup Company, for the rapid checking of resistance units. Thes f 
bridges are used for checking large quantities of coils or resistance units by | 
ing 
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against any desired standard. It is shown at a glance whether or not —_ 
the unknown resistance is sufficiently close in value to the standard ; i di 
iny 


There have been some interesting developments in Ohmmeters 


brought out by James G. Biddle. Type CR and Type IR “Megger” > dT 


a= 


Ohmmeters can be used in either a horizontal or vertical position. Typ or" 
CR instruments are made in low ranges for the measurement of con per 
ductor resistance and are supplied in various ranges from 0—0.1 to 0 wid 
10,000 ohms. Most of the ranges can be supplied with switches t lr 
divide scale readings by 10 or by 10 and 100. The operating voltag: torn 
vary from 2 to 30 volts. Type IR instruments are made in high rang max 
for the measurement of insulation resistance and are supplied in various this 
ranges from 0—0.1 megohm to 0—100 megohms. The operating volt rent 
ages vary from 3 to 1000 volts. Both Type CR and Type IR “Megge: havi 
Ohmmeters operate on the true ohmmeter principle, in which the exact and 
voltage applied does not affect the accuracy of the reading. To us tor 
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either type of instrument, it 1s necessary only 


IT) ) Lendl 
: " Tk ar 1, 
binding posts to a direct current source of potential OF approximately 
the proper value. The resistance under test is connected to the “X 

: . . ] ] 

binding posts, and the resistance read directly on the scale 


This Company has also put out “Megger” Ground Resistance Testers 


’ 
which are provided with a self-contained, hand-driven gen 
plying direct current. For detailed information « 


this instrument, set 


article “Ground Testing’ by T. B. Whitson in tl July 


Instruments 


yT 


A very compact Ground-Ohmer has been placed 


d upon the market 
by Herman H. Sticht & Company. The resistance is obtained by mak 


| ryt 
ing one adjustment of a slide wire. The galvanometer gives a p 


deflection to the right or to the left and indicates the directx 
leflect to tl ht to the left 1 indicates the d 

halance. Measurements made by this instrument ; n ] 1 by 
the resistances of the probe and auxiliary ground. Thes 


sensitivity but not the accuracy 


The Bristol Company of Waterbury, Conn., have developed a very 
compact recording ammeter, having three scales and three independent 
pens, for use on 3-phase circuits. These ammeters have overlapping 
charts and are all contained in a rectangular case, approximately 14”x8 

Considerable attention to the development of radio instruments ha 


been given by the Weston Electrical Instrument Company. Not only 
instruments but complete testing sets for use in radio have been placd 
upon the market by this concern 


Improvements have been made in the electrical speed 


peed indicators Manu 
factured by this Company, special attention have been given to its appli 


cation for railroad work 
A selective A.C. ammeter has also been developed by this C 


and is used in measurements of alternating current circuits where direct 


current is also present, as in train control, track circuits, or wherever 
an A.C. ammeter of unusually low impendance is required. Its alter 
nating current readings are not appreciably affected by the presence of 
a direct current component of three to five times the fu ile value at 


any range. These ammeters are made in capacities up to 10 ammeters 
This same Company has also developed a number of small instruments 


of the Thermo-Couple type and also of the movable iron type and 

permanent magnet moving coil principle, these completing its alread; 

wide range of instrument for meeting all conditions of measurement 
In Figure 4 is shown a Model 539 miniature portable current tran 


former, having a range of from 2 to 20 amperes, self-contained, and a 
maximum of 200 amperes with an inserted primary. The 


this transformer has a capacity of 2 volt amperes, and its full load cur 


rent is 1 ampere. It is designed for use with their Model 528 


ammeter 

having a 1 ampere range. These transformers weigh only 2 5/8 lbs., 
and they are very compact, which should make them very convenient 
for all kinds of testing where an accuracy of 1 per cent is sufficient 
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HE manager of a large southern wall board mill had a 
control problem. In 15 seconds he wanted to make the 
following tests: thickness, weight and cross bending 
strength. He asked the editor of INSTRUMENTS where he 


could obtain information on instruments and devices to do this 


The engineer in charge of the construction of a large city 
sewerage disposal plant desired information as to the manu- 
facturers of gauges which would indicate the liquid level in six 
large tanks, and he asked the editor of INSTRUMENTS for 


the information 


The research director of a company building boilers desired 
information on high pressure flow-meters—he asked the editor 
of INSTRUMENTS. 

The chief engineer of a large oil company wanted informa 
tion on engine indicators—a terra cotta company desired in- 
formation on hydrometers—a large public utility on steam 
meters—an electrical engineer on oscillographs—a paper com 
pany ona bending tester a glass company on instruments for 
measuring roll temperatures—a large automobile axle company 
on tachometers—a ship building company on engine indicators 

heating engineer on water meters—a machine shop on dial 
gauges—a celluloid company on machine shop gauges—a com 
bustion engineer on continuous steam colorimeters—etc. All 


asked the editor of INSTRUMENTS 
Does this not show that INSTRUMENTS is the national 


publication for all persons interested in instruments and devices 
for measurement, inspection and control—the logical publica- 
tion in which to place the advertising of companies who manu- 
facture such products? 


Instruments Publishing Company 
1117 Wolfendale St. Pittsburgh, Pa. 
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Aircraft Instrument Developments 
in 1928 


Bradley Jones, Dayton, Ohio* 


N any engineering development it is rarely the case that some new 
| poate principle is discovered and immediately put to practical 
application The expansion of gases on heating, was known long bi 
fore the first steam engine was built: electro-magnetism was known 
previous to the first electric telegraph. So with aircraft instruments 
no new principles have been discovered, and put to use in practical 
working devices immediately 


ent is slow 


Cilt 


tf 


It is because engineering is a practical art that developm 
Hasty judgments have no place in development-work. Each step must 
be tested before further progress is made. Even when an instrument 
is put in practical use there is always a possibility of improvement. To 
the instrument engineer there is no such thing as a satisfactory instru 
ment, for if he is a true engineer—he is not satisfied 


nr \ 


There is always a question as to what status an object must occu] 


Mm avenc' 


before it may be properly termed developed. One resear« 
rushes into publicity heralding a new device while it is still 


a nebulous 
fancy in the mind of the inventor, while another laboratory hesitates to 
announce a development after months of service use for fear that 
further use may show up weak points 

In the field of aeronautic instruments, progress has been in general 
on conservative lines. The familiar standard equipment has been im 
proved by cleaning up the design, making alterations here and there, 
all tending to better the performance. The appearance has been given 
consideration and some may be classed as attractive in design 

Much thought has been given during the past year to the size of 
the instrument as regards the space occupied on the instrument board 
At the close of the war, there were usually not more than seven in 
struments on the board. At that time the good old Liberty engine was 
the standard power-plant and the width of the airplane and cons 
quently the width of the cockpit was determined by the width of th 
engine. Nowadays with narrower engines, the pockpit is barely wid 
enough for the average pilot’s shoulders and is no longer fixed by th 
ngine size. In addition, aviators now deem eleven or twelve instr 
ments necessary for safe flying 

The decreasing size of instrument boards with the increasing number 
of instruments to be mounted on the boards has presented a problem 


1 


Several years ago the Army Air Corps initiated the development of 


s 


vertical scale instruments for at that time it was not possible to crowd 
*Engineering Division, War Department Air Serv 
Published by permission of the Chief of tl A Cnr Wa ) ” \ ‘ | ( 
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the mechanisms of tachometers, altimeters and airspeed indicators int 
smaller round dial cases. At that time, vertical-dial instruments ap 
ared to be the only solution for compact mounting of instrument 


During the past year, instrument engineers have been able to r 
design the mechanisms of the most instruments so that they can hb 
placed in smaller cases without sacrificing accuracy, precision or r 
liability. An instrument board equipped with these small-dial instru 
ments is neat and attractive and adds greatly to the appearance o 


her flying the newer instruments are qui 


the cockpit. For fair-weat 
Satisfactory 
No one can do mucl 


or clouds. Landing is not always feasible. Circumstances may make it 


flying without at some time encountering fo 


necessary to fly through the clouds. If the aircraft has sufficient alt 
tude to be sure of clearing all the mountains or other obstacles in it 
path, the aviator can depend on his instruments to fly level and 
straight, hoping that his destination will be fog-free. It is when on 
must come down through the “soup” that trouble lies 

When one cannot see beyond the propellor or easily make out hi 
own wing tips is a time of dread. Every second one is expecting th. 


crash to come or at least to have treetops tear through the wings 


Keyed up to supernormal tension, one strains his eyes to penetrate th 
mist. Then it is that only a hurried glance is given to the instrument 
ind again the head is over the side trying to pierce the fog 

Possibly the future will produce means of safely descending throug! 
fog but at present the pilot is going to depend on his eyesight whe: 
nearing the ground. This means that little time can be devoted t 
studying instruments. At such times, prettiness means nothing to th 
flyer. He wants something he can read in a hurry. On several occa 
sions in the past, the writer has had ticklish experiences in fog so h 
admits he is prejudiced towards “bigger and better” instruments 

The mention of fog-flying naturally brings up the matter of instru 
mental aids. The radio-beacon is purely a radio proposition and would 
not come under the classification of instruments. A new altimeter is 
on the borderline, utilizing some of the principles of radio to giv 
instrumental indications 

The instrument referred to is the “capacity” altimeter, which is 
superior to the aneroid types in that it is intended to give actual height 
above the ground rather than above sea level. Its operation depends 
on the mutual electric capacity between plates on the airplane and th 
ground. While research has been carried on at Wright Field for sev 
eral years with discouraging results it now appears that success is it 
sight. 

The old army compasses of the B-1 or B-3 types which have bee 
so popular with commercial flyers have been cleaned up in design. N 


less than four different companies are producing their own designs of 
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airplane compasses which are neater and more compact while possess 
ing the reliability of the older type. 

Several gasoline gages have been produced experimentally. One of 
the distant-reading type which utilizes the pressure of the gasoline to 
change the resistance of an electric circuit, is very promising indeed 

Utilizing the usual aneroid, one company is using a different me 
chanism to transfer the motion of the aneroid to the pointer of their 
altimeter. This results in an instrument whose lag is very low. This 
departure from the conventional is very commendable 

Research is being conducted on altimeters to be used solely for 
landing with a range of 0 to 5000 feet. The scale is to be very open, 
so that it is hoped that an accuracy of 10 feet may be obtained close 
to the ground. By having a barometric scale on the altimeter it is 
hoped that landings made be made safely even in a dense fog 

The big feature of 1928 has been the reduction in size of the in 
struments. The author does not believe this an unmixed blessing, as 
in fog or at night ease of reading the instruments may mean the 


difference between safety and disaster 


It is common experience that next to possessing information the ideal 
consideration is to know where to find it. This is especially true at 
present when the vast amount of information probably available on 
almost any subject is so great as to lie beyond the capacity of an indi- 
vidual. The problem usually is to know where to find what is wanted 

The world-wide demand for information of all kinds has grown so 
rapidly that one is often at his wit’s end to know where to look for it 

If you are looking for instrument information—you will find it in 


INSTRUMENTS. 


Do You Need a testing engineer, meter engineer, instrument man, 
instrument designer or maker? Your message in the Card Section will 
bring you results. 


Consult the INSTRUMENTS Book Shelf when searching for books 
on instruments for: measuring, testing, inspection, control, etc. Instru 
ments Book Shelf, Instruments Publishing Company, 1117 Wolfendale 
Street, Pittsburgh, Penna. 


Your advertisement in INSTRUMENTS will be a new salesman 
who will call on your prospects every month for a fraction of the cost 
of a personal visit. 

The right kind of advertising is the lowest cost salesman you could 
add to your force. Advertising is much like personal selling; one sales 
man may be worth ten thousand dollars a year, and another chap is.a 
losing proposition at two thousand dollars 
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Investments ~ » 


When you make an investment, you invar- 
iably make it with the sole intention of ob 
taining some return on your investment, no 
matter how small the amount may be. 

The subscribers of a publication—while 
their investment may be small—expect to 
obtain a return on their investment, hence 
their subscription. 

INSTRUMENTS subscribers, whose in- 
vestments are small, are receiving returns on 
their investment as evident by the following 
excerpts from letters we have received: 

“T do not wish to miss a single issue.” 

“I have not, as yet, received my copy of the 
November issue and it may be that mine is lost in 
the mails. Will you kindly send me another copy.” 

“Each copy of INSTRUMENTS is received and 
read with interest. The magazine is well worth 
while.” 

“Being on the lookout for each issue, I get a 


little anxious about them when they do not arrive 
on time.” 


“Kindly let me know when our subscription ex- 
pires, as we do not want to miss a single issue.” 


Do not these expressions show a keen 
reader interest—are they receiving a return 
on their investment? 

Your sales message in INSTRUMENTS will be a 
good investment for YOU. 7 


Instruments Publishing Company 
1117 Wolfendale St. Pittsburgh, Pa. 
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Developments in Temperature 
Indicating, Recording and Control 


Instruments during 1928 
D. L. Mathias * 


S we look back over the developments in temperature indic 


| { ( it 
recording and control instruments brought out dur the pa 
year, there is nothing that can be regard d as outstand ng, Dut me rel 


finements to existing equipment, most of which have been described 11 
the “New Instruments” section of previous issues 
Among the developments not covi 


+ th 


. ¢ 
Ut OI 


this publication 
red in INSTRUMENTS during 


1928 is an electric heat controller manufactured by Automatic Temper 


ture Control Company. Essentially, this controller is a time cycle wa 
tage input regulator and consists of a small synchronous motor whi 
drives a cam at 1 RPM or other desired speed. This cam makes ele: 
trical contacts for a given percentage of its cycle, depend: 1 th 
setting of the manually adjustable knob extending from th ntroller 


case. This knob or dial is similar to a radio dial 


if 


uated scale the percentage of cam cycle contact being made to the |! 


VC t n I t leat 
ing device. The setting of the wattage input to such a device can bh 
regulated as to hold any desired temperature within the capacity of tl 
circuit. A small relay capable of handling 15 amperes at 110 volt: 
mounted in the same housing, the base of which is drilled and threaded 
for conduit. 

This controller is being developed to operate from pyromete 
tacts which will shift the setting between adjustable limits—the demand 


point similar to the adjustment now obtainable wi 


dustrial furnaces. 


A small size temperature recorder was put out by the Bristol Com 


pany during 1928. The chart is four inches in diameter and records ar 
continuous for a period of 72 hours, during which time the instrum 

requires no attention whatsoever. The measuring element consists of 
bimetallic helix which is positive in operation and extremely sensiti 
to temperature changes. This instrument is particularly suitable for s 
curing an efficient check of atmospheric temperature in cold stora 
rooms, electrical refrigerating units, dairies, greenhouses, dwelling hous 
he spitals, schools, hotels and theaters. 

An improved type of switch, suitable for use with any make of 


I «Kk 


rometer, has been added to the line of Claud $8. Gordon Company. The 
blades are made from heavy phosphor bronze, heavily nickel plated, and 
are studded with pure platinum contacts which resist corrosion. As con 
tacts are made between a point and a flat surface by a 

it is claimed the contacts do not require cleaning as di 


types. This company also markets a thermo couple tube which they cl 


*Engincering Editor, INSTRUMENTS 
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is the only tube that offers satisfactory protection against hot cyanide 

Leeds & Northrup Company has brought out two new instrument 
that will be of interest to those concerned with the indication, record 
ing or controlling of temperatures. One of these instruments is thé 
Semi-Precision Thermometer Bridge, fundamentally a double slidewir: 
Wheatstone bridge. The range in resistance is 0—200 ohms, and is 
claimed to be accurate within 1/20 of one percent above 10 ohms. Thi 
other instrument is an Indicating Controller, an adaptation of their 
potentiometer pyrometer. It is intended for use in all places where accu 
rate temperature measurement and control are required without an auto 
matic record. 

With the idea of making mercury filled thermometers easier to read, 
A. E. Moeller Company has developed a thermometer glass that poss 
esses several unique features. Back of a wide mercury column is a bright 
red glass member, several times the width of the mercury column and 
extending the entire length of the scale. Completely surrounding the 
red glass member, except for the opening formed by the bore or capil 
iary, is an Opaque shield. As only that part of the red member above 
the mercury is visible, the top of the column is sharply defined and the 
temperature is easily read. The glass is moulded, which the makers 
claim assures accurate control of the size and position of the various 
parts of the complete tubing 

The principle development made by the Thwing Instrument Com 
pany, was along the lines of improving their radiation pyrometer. The 
receiving tube of this instrument contains all the latest developments in 
the design of radiation tubes. The front section contains a series of 
calibrated diaphragms and the back section of the tube, which is totally 
enclosed, contains a lens to intensify the heat and light rays. The back 
section also contains a conical mirror to concentrate radiant rays on th 
multiple thermocouple and a concave mirror to reflect the rays on to the 
thermocouple. This design of radiation receiving tube produces a com 
paratively high EMF. 

During the past year, a number of developments were described in 
the “New Instruments” section, and will only be briefly mentioned in 
this review. American Schaeffer & Budenberg Corporation brought out 
a new precision controller, as described on page 289 of the June issue 
The controller is of the vapor tension actuated, self-operated type, 
with a comparatively small but powerful diaphragm motor. The essential 
features are a rugged diaphragm, which, for a working pressure of 50 
lbs. maximum, has an ultimate pressure limit of about 300 Ibs. per 
square inch. A safety feature, consisting of a spring under initial ten 
sion inserted between bellows, allows further expansion of the bellows 
after the disc is forced against the valve seat. The liquid filling is so 
proportioned that a slight additional expansion will draw all liquid out 
of the bulb, and further temperature increase will raise the pressure 
only a negligible amount. 
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A new combination recording and controlling instrument manufac 
tured by the Bristol Company is described on page 243 of the May 
issue. This instrument combines a round-chart instrument with a con 
tacting controller. Each of these is actuated by a Bourdon tube in the 
form of a belical spring. The two pressure elements, while entirely 
separate and independent in operation, are identical in structure and 
connected through a common capillary tube to a single sensitive bulb 

The Duo Stat, manufactured by F. I. Raymond Company, and fully 
described on page 297 of the June issue, is of the well known distance 
type thermometer, but provided with two bulbs connected to the hollow 
spring instead of one. The needle thus indicates the sum of the tem 
peratures of the two bulbs. In operation one bulb is placed in a con 
venient outdoor location, the other in the boiler or riser of the heating 
system. Based on the observation that in ordinary hot water heating 
systems, proper boiler limits are 170° in zero weather and 110° in 60° 
weather with proportional intermediate limits, the Duo Stat regulates 
the temperature of the water relative to the outdoor temperature by 
means of high and low contacts 

A steam operated controller, developed by C. J. Tagliabue Manu 
facturing Company and described in the February issue, page 119 utilizes 
a portion of the steam which heats an apparatus to obtain enough power, 
by means of a differential pressure above and below a diaphragm, to 
operate a valve governing the flow of steam. Variations in steam pres 
sure do not affect the accuracy of control due to the use of the differ 
ential principle. The controller is designed to operate on pressures be 
tween } and 100 lbs. and for use as a temperature controller has a 40 
range between the limits of 95° and 290° F. Adjustment of the setting 
point within the range of the controller is made by means of a knurled 
dial at the top of the controller head. 

Another development of this company is a portable recording ther 
mometer especially designed for use by automatic refrigerator manu 
facturers. The thermometer was described on page 197 of the April 
issue. With the exception of the sensitive bulb, all mechanical parts aré 
enclosed in a moisture-proof case which, the maker claims protects the 
mechanism from moisture or other injurious atmospheric conditions 
The location of the bulb on the outside of the case secures an imme 
diate and accurate response to temperature changes. The recorder is 
of the mercury type, generally recognized as the most accurate and 
rugged for low temperature work. 

This company also developed a new recording thermometer for milk 
plants. The proper pasteurization of milk demands that it be held at 
exact temperatures. The Tagliabue Company solved this problem by de 
vising a special mechanism for their standard recording thermometer, 
whereby the motion of the pen arm is stepped-up in the important 
ranges and cut-down outside of these ranges. This instrument is de 
scribed on page 526 of the December issue. 
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Searching for Information on 
Instruments €° Measurements 
Richard Rimbach and M. Berg Rimbach* 


T is very often necessary to find information on instruments, tests, in 
spection, methods of using certain instruments, availability and pra 


ticability of certain instruments and devices, construction of instruments 


for patent information and other purposes, et 


\ 


In the first place, in order that one may be thoroughly equipped t 
carry out an investigation of the literature, it is necessary that one have 
a reading knowledge of German. (A very good technical dictionary, th 
Illustrierte Woerterbuecher is edited by Alfred Schlomann, 
A brief dictionary which also can be used to advantage is the Dictionaire 
Anglais-Francais-Allemand by R. Cornubert. Other dictionaries. which 
will be found useful are Physikalisches Handwoerterbuch by A. Berliner 
and K. Scheel and A German-English Dictionary for Chemists by A 
M. Patterson.) 

The manner of conducting the searcl 


upon the kind of information desired. In 
go through the books in List 1: 


List 1—HANDBOOEK 


16 volumes 


1 will vary slightly, depending 


1 + + 
reneral the first procedure is to 





cor FP s M 

nary of Appl Phys 

h der Phy E] D 
I Te I 

H I I 

buch der Prakt I 

Hand 1 der Exper I 


If more detailed information is desired it may be necessary to search 
for it in the books in List 2. This list 


| 


author’s names. This method was chosen as 


il « 


phabetically Dy 
in many cases the books treat 
of several instruments or measurements and it uuld therefore not b. 
possible to classify them under a subject heading 


List 2—Booxs—English 


Sh 
Abbott—Testing Machine Their Histor Amer. S M I { Meters: 7 
Construction and Use Tt y tior Part I 
Abraham—Surveying Instruments; Their Ds \ s—( I ( lat 
sign, Construction, Testing and Adjust Anthon Lecture }) 8 I . 2 
ment M 
Ainsworth—Manual for Engineer nd Sur ( I M I 
veyors me 
Allen—Principles and Practice f Elects Baker—T k ) 
Testing as Applied to Apparat ‘err Raker [ ] I 
cuits and Mach S 
Amdursky—Handbook of the Petrol I r-—T St s I 
dustry G \ 
American Gas Institut GC Chemists Hand Ro} < 
book I M 
Ameritan Institut f El I 
Standard f Ar ] M 
Electrical Eng 
Amer. Inst. Min. & Met. | S I I i 
n Py tr \ 
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immer—Grundlagen, Ziele und Grenzen 
Leuchttechnik 

Lunge & Berl—Chemisch-technische Unter 
suchungsmethoden (4 vols.) 

Mahr—Die Gewindelehre und der Gewindeaus 
tauschbau 

Mahr—Die Grenzlehre 
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sung mittels Messscl 

Mark—Die Verwendung 
in Chemie und Technik 

Martens & Heyn—Handbuch der Materialien 
kunde fuer den Maschinenbau (2 Vols.) 

Mayer—Einfuehrung in die Mikroskopie 

Mayer—Die Knickfestigh 

Memmler—Das Materialpruefungswesen 

Michel—Edelmetall Probierkunde nebst einige 
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Unedelmetallbestimmungen 
Mislowitzer—Die Bestimmung der Wasserstoff 
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Moellinger—Wirkungsw der Mot 
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Mueller—Materialpruefung und Baustoffkund 
fuer den Maschinenbau 
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Neuburger—Kristallbau und Roentgenstrahlen 

Neuburger—Roentenographie des Eisens und 
seiner Legierungen 

Norden—Elektrolytische Zaehler 

Ostwald & Luther—Hand und Hilfsbuch zur 
Ausfuehrung Physiko-Chemischer Messun 
gen 

Ott—Instrumentenkunde der praktischen Hy 
drometrie 

Ott—Theorie und Konstantenbestimmung d 
hydrometrischens Fluegels 

Peters—Thermoelemente und Thermosaeulen 

Physikalisch Technischen Reichsanstalt—Pruef 
ordung fuer elektrische Messgeraete 

Poebing—Zur Bestimmung stroemender Flues- 
sigkeitemengen im offenen Gerinne 





s Aetzver 
Mikroskopes 
Prey—Einfuehrung in die Geophysik 
1 





R gen—Gl hstro! sunger 

Rapatz & Mée Handbuch der 1 sk 
schen Technik 

Raphael—Isolationsmessunger ind Fehlert 
immungen elektrischen Starkstromleitur 





Staerke elektrischer Stroeme 
Reiff—Ueber Elektrometer 
Riebensahn & Traeger—Werkstoffpruefung 
Rinne—Elementare Anleitung zu Kristallogra 
phisch-Optischen Untersuchungen vornehn 
lich mit Hilfe des Polarisations Mikroskops 
Rohd Die Geschichte der wissenschaftlich 





Instrumente vom Beginn der Renaissan< 
bis zum Aussgang des 18 Jahrhunderts 
v. Rohr—Die binokularen Instrumente 
Rohr—Die Theorie der optischen Inst 
nte 
R I henbucl r mikropischen Te 
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Sachs & Fiek—Der igversuch 
Samter € Schuchardt—Analytische Schns 








Scheel & Ebert—Fernthermon 

Scheibe—Indikatoren, Messmethoden und W 
lenmesser 

Schiller—Hydro und Aerodynamik 

Schilling & Bunte—Handbuch der Gastechnik 

Vol. 4 Messung des Gases 
hmidt—Die Messung von Gastemperaturen 
idt—Elektrizitaet Zaehlerpruefun 





chtungen 





und Zaehlerei g 
Schmiedel—D der Elektrizitaets 
hler 


Schultz & Gleichen—Die Polarisationsapparat 
ind Ihre Verwendung 

Schulze & Vollhardt—Werkstoffpruefung fuer 
Maschinen und Eisenbau 

Schwappack—Leitfaden der Holzmesskunde 

Seliger—Die stereokopische Messmethode 

Seufert-—Brand Seufert, Technische Unter 
suchungsmethoden zur Betriebsueber 

Seufert—Anleitung Durchfuehrung vor 
Versuchen an fmaschinen, Dampf 
kesseln, Dampfturbinen und  Verbren 
nungskraftmaschinen 

Siegbahn Spektroskopie der Roentgenstrahlen 

Skirl—Elektrische Messungen 

Skirl—Messgeraete und Schaltungen zum Par 
allelschalten von Wechselstrom-Maschinen 

Skirl—Messgeraete und Schaltungen fuer Wech 
selstrom-Leistungsmessungen 

Springer—Laboratoriumsbuch fuer die Glasir 
justrie 

Staus—Der Indikator und seine Hilfseinrich 
tungen 

Staus—Maschinenuntersuchungen (2 Vols.) 

Staus—Der Genauigkeitsgrad von Fluegelmes 
sungen bei Wasserkraftanlagen 

Stern—Isolationsmessung und Fehlerortsbestin 
mung 

Thieme—Temperaturmessmethoden 

Trendelburg—Sterioskopische Raummessung an 
Roetgenaufnahmen. 

Ulbricht—Kugelphotometer. 
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Upperborn Lehrbuch der Photometrie Weinstein—Handbuch der Physikalischen Mass 
Vita Massenez—Chemische Untersuchungs- _ bestimmungen (2 Vols.) ; 
methoden fuer Eisenhuetten und Neben- Wiederman Han dbuch der Elektrotechn 
betriebe Wilke—Die Elektrischen Mass rae 
~ es | " Instrumente 
Voss—Die Messung elektrischer Widerstaend Wirz Seitrag 2z heorie 
Wawrziniok—Handbuch des Materialpruefung eg, i Dalle 
swesens fuer Maschinen und Bauingenieuré Winetscut.¥ oat in ine G - 
Weber—Elektrotechnische Messkunde Zingler—Theorie der zusa engesetzte 
Weigert—Optische Methoden der Chemie en 
A careful check of the abstract services in List 3 will often yield the 
desired information 
List 3—-ABSTRACT SERVICES 
Abstract Bulletin, Research Laboratory, Eastr Kodak ( 
Abstract Bulletin, Nela Park Research Laborator General I 
Automotive Abstracts 
Bibliographia Chimica 
British Chemical Abstracts 
Bulletin of Abstracts, Am Gas Ass 
Chemical Abstracts, American Chemical § 
Chemical Reviews 
Engineering Index, also the New Engineering Card Index 
Industrial Arts Index 
INSTRUMENTS Monthly Current Literature Rev 
Science Abstracts—Se n A, Physics; Section B, I I 
Stahl und Eisen, Monthly Abstract Sectior 
Technische Zeitschriftenshau 
In general the next procedure would be to go through the yearly in 
dexes of periodicals in Lists 4 and 5 carefully, which, though somewha 
laborious, enables a thorough search to be made 
List 4—-PERIODICALS CONFINED EITHER WHOLLY OR IN 


PART TO INSTRUMENTS 


Allgemeine Vermessungs Nachrichten 
Instrument World 
INSTRUMENTS 


Journal of the Optical Society of America and R f § I 
Journal of Research—Bureau of Standard 

Journal of Scientific Instruments 

Messtechnik. 


Scale Journal 

Zeitschrift fuer Instrumentenkund 
Zeitschrift fuer Feinmechanik und Praez 
Zeitschrift fuer Vermessungswesen 


List 5 gives the above and in addition a number of periodicals which 


occasionally have articles on instruments and measurements. This list is 


> hal 


given on pages 34 to 37. 
(Continued in the February ) 


To the Instrument Companies 


N order to keep the readers of INSTRUMENTS in touch with the 


latest developments in industrial and scientific instruments, 
Pp 


| 
the 


editor again urges all manufacturers of such instruments to keep him 
informed of all new instruments or important improvements made by 
them as soon as they appear, by letting him have descriptions of about 


1000 words including construction, performance, and applications 


Advertising does not actually sell goods, nor is it the fundamental 
purpose of advertising to sell goods. Rather it is used to create 


able state of mind among possible purchasers 


a 


favor 
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i Current Literature Review 


El. | 
Abstracts on instruments of interest to J El. 


instrument readers 


SSS] SSS] SS] SF] 


, ae ; 11 : 
During the year 1929 the following periodicals will be searched regularly 
nformation and articles on instruments 
, , , 11 1 Eng 
[he references marked with an asterisk will be used only if the original pe R 


lical is not available Er 





Abbreviations used fp lina] >] , bli , 
INSTRUMENTS f Periodical Place of Publication 





Bull.* Abstract Bulletin, R rch General Electric Co., Nela Park 
Laboratory Cleveland, Ohio 
4. E. G. Mitt 4.E.G. Mitteilungen Berlin NW 40, Friedrich Karl- 


4, Germany 











l G 
Analyst A W. Heffer & Cambrid 
Fy 
Physique Annales de Physique 1 Boulevard St. Germain, P - 
i : i Fra 
Arch. Elekt Archiv fuer Electrotechnik J. Springer, Berlin, Germany 
Arch. Waermew. Archiv fuer Waermewirtschaft V.D.I. Verlag, Berlin NW7, G 
und Dampkesselwesen Dorotheenstr, 40, Germany 
Astro. Tl A physical Journal Univ. of Chicago Press, Chicag G. | 
Auto. Abs.® Automotive Abstracts Ohio State Univ., Columbus, Oh 
Aviation Aviation 2 W 7 St New York, N.Y Gie 
Bell Jl Bell Syste Technical J I 195 Broadway, New York, N.Y 
I Quarterly I Telephone Quarterly Ar Teleph & Telegraph ( 7 
N York, N.Y 
I 1. Chem. Ge I hte der Deutche Berlin W 10, Cornel f Gla: 
Ch Gese af ( ” 
} raphia Riblic apt Chir 2 | ae ( I zig, Bose 
( a® : 2.°( 
Bild Bildmessung und R. R Liebenwerda, ¢ 
Luf j Luftbildu n 
Brit. C} Abs.* British Ct cal Al B Central H 46, Sq 
f CI al Abst London, E.C. 2 Ind 
Bull. Abs.* f Abstracts A 1 Gas Associat 
, I n, Pa Ind 
Bull. | Mines i f tl Bure f Min Burea fM Washingt D< Inst 
Bull. | ( Bu he British ( [ron 24 St. Paul’s Square, 
Res. Ass : R rch Ass elation Birmingham, England Iro1 
Bull. Soc. Francaise Bulletin de la Societe Francaise 12 Rue de Stael, Paris 15e Fr Ir 


170 Roseville Ave., Newark, N.J Ir 
407 So. Dearborn St., Chicago, II! Ir 





Chem. & Met Chemical & Metallurgical 10 Ave. at 36 St., New York, N.Y 





s & Wilkins Co., Balt 
Me jl 
Chem Zg (hemik Zeitung ser 
, JI 
( Zentralbl hes Zentralbla 
Jl 
( . Gendt ( ( lian & J 1 of I 
( Ir I jl 
Ate Mae Air M i. 
t ( 1 Jl 
Tl I ric Journal 
t. Light } Light & Pow I 
( | 1 nicat International I 





Corp., New 
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Abbreviations used 
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INSTRUMENTS 


Full Title of Periodical 





.. News-Rec 
Engg. Min. Jl 
Progress 


Feuerungstechn 


Fonderie Mod 


| rade Ji. 


Ind 
Instr 


Power 


World 


Iron Age 

Ir. Coal Tr. Rev 
Ir. St 
Ir. Tr 


Eng 
Rev 


Jl. Amer. Ceram. 
Soc 
Jl. Amer. Chem. Soc. 


ah et BF 
Jl. Amer. Soc 
Ventil 
Jl. Amer 
Engrs 
Jl. Amer. Soc. Ref. 
Engrs. 
Jl. Amer. 
Ass 


Jl. Chem. Soc. 


Heat. 
Soc. Naval 


Waterw. 


Jl. Chim. Phys. 


Il. Franklin 
Il. Geology 
Jl. Inst. Elect. Engrs. 


Inst. 


Electrical Review 


ngit n vs Re J 
Engineering & Minit J 1 | 
Engineering Progre 
I ngs LS 


( Journal 
D G id Wasserf 
Gla nd Appara 


General Electric Review 


Giessere 


-Zeitung 


slas Industrie 


ng & Ventilating Ma 
nating Engineer 





Industrial & Engineering Chemistry 


Industrial Power 
Instrument World 


The Iron Age 
Iron and Coal Trades Review 
Iron & Steel Engineer 

Iron Trade Review 


Journal of the American Ceram 
Society 

Journal of the American Chemical 
Society 


American Institute of 

l Engineers 

Journal of the American 
Heating 

Journal of American Society of 
Naval Engineers 

Journal of the American Society 
of Refrigerating Engineers 

Journal of the American 
Waterworks Association 

Journal of the Chemical Society 


Journal de Chimie Physique 


Journal of the Franklin Institute 

Journal of Geology 

Journal of the Institution of 
Electrical Engineers 


Society 
& Ventilating Engineers 


2 < 


ment, 





Pl 


Lon Jc 





Lond Ww. 
Ave ot 
Ay Ne 
, K 
Berlin SW ) 
‘to Spamer, He 
Leipzig C 1, ¢ 
Aossication T 
15 Rue Ble | 
Pent Publ 
Ohi 
49 W 
W .( 
Fur a oe. 3 
Fr 
\ \ 
N.Y 
1 B ( I 
E.¢ 4, Ex 
R Oldent 
M ( 
R. W [ ty 5 
(German 
4 Fleet St 
England 
yenier Ele 
N.Y 
Jer r St 
SW G 
¢. t ¢ Lind 
Y 
I 
yt rty St 
I jrichstr “ 
11 Br lway 
\ ria Ge 
Er J 
] ie. St N 
D.< 
S D 
2 Fleet S I 
| ‘ 
> We La 
19 Well St 


n, 





ue 


f York 
I j 
i J I 
W W 
»Cr 


Pittsburgh, P 
( Cleve n 
Columbus, O 
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ll Tit f Periodical ace of Publicati 
INSTRUMENTS Full T f Periodical I Publ n 
Jl. Inst. Pet. Tech J f the Institution of Aldir ford St., Str 
im Technologists I England 
irnal of the Optical Society of Corr t Ithaca, N.YY 


Jl. Ope. S 


Jl. Phys. Chem 
Jl. Phys. Rad 


Il. Scient. I 
Wl. Sc Ci I 
Il. So G I 


Machinery 
Mech. Engg 
Messtechnik 


Met. Ind. (N.Y.) 
Met. Ind. (Lond.) 


Nat. Eng 
Nat. Gas 
Oil Age 


Petroleum 
Phys. Rev 


Power 
Power Pl. Engg 
Proc. A.S.C.E 


Proc. A.S.T.M 

Proc. Engrs. S 
W. Pa 

Proc. Inst. Radio 
Engrs 

Proc. Inst. Mech 
Engrs. 


Proc. Nat. Acad. Se. 


Proc. Naval Inst 
S 


Rev. Fond 


Rev. Gen. Elect 


Rev. Gen. Sc. Pures. 





American and Review of Scientific 
Instruments 
Journal of 
Journal de 


Physical Chemistry 
Physique et le Radium 


Aeronautical 









en aus dem Materialprue 

ingsamt Kaiser-Wilhelm Institute 
fuer Metallforschung 

Motor Age 

National Engineer 

Natural Gas 

Oil Age 








a 


Oil Engine Power 
raper Industry 

Paper Trade Journal 
Petroleum 


Physical Review 


Physikalische Zeitschrift 


Popular Astronomy 
Power 
Power Plant Engineering 
Proceedings of the American 
Society of Civil Engineers 
Proceedings of the American 
Society for Testing Materials 
Proceedings of the Engineers’ 
Society of Western Pennsylvania 
Proceedings of the Institute of 
Radio Engineers 
Proceedings of the Institution of 
Mechanical Engineers 
Proceedings of the National 
Academy of Sciences 
Proceedings Naval Institute of 
the United States 
Proceedings of the Physical 
Society of London 
Reports of Department of Scientific 
and Industrial Research 
Reprint i Circular Series of the 
Natio Research Council 
La Revue de Fonderie Moderne 
Revue General de 1'Electricite 











Revue General des Sciences Pures 
et Appliques 








Baker Laboratory, Ithaca, N.Y 

10 Rue Vanquelin, Paris V, 
France 

7 Albermarle St., Piccadilly, 
London W 1, England 

Hanover Square, London W 


40 I yette St., New York, N.Y 
> West 39 S New York, N.Y 
W Kr Muhlweg 19 
H (S ) Cserr 
J St., N Y N.Y 
H S Lor W ¢ 
Er 
Mul Halle (S ) 
G 


Ss Wabash A Chicag« I 
407 So. Dearborn St., Chicago, I 
> W 4 St., Cincinnati, Ohi 
Insur Exchange Idg I 

Angeles, Calif 





Vieweg 
riec 





> 


Goodsell Observatory of Carlet 


1 Ave. at 36 St., New Yor 
537 So. Dearborn St., Chicago, III 
33 West 39 St., New York, N.Y 


1315 Spruce St., Philadelphia, Pa 


William Penn Hotel, Pittsburgh, 


21 Center St., Middletown, N.Y 


Storey’s Gate, St. James’ Park, 
London, SW 1, England 

Harvard School of Public 
Boston 17, Mass 

Annapolis, Maryland 


Health 


3-9 Dane St., High Holborn, 
London WC 1, England 
His Majesty's Stationary Office, 

London, England 
1701 Massachusetts Ave., 
Washington, 
15 Rue Bleue, 


Paris (9e), Franc 


12 Place de Laborde, Paris 8, 
France 

8 Place de L’Oden, Paris (6e), 
France 
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. ; I Title of Periodical P f Put 


Abbreviations 
INSTRUMENTS 














Rock Pr 8 Rocks Products 42 §. D rn St., Chicago, I 
S ice ocience Sciet i Grand Central 
Te t New York, N.Y 
Abstracts® ocier a Sr ¢ Chamberla 120 I 
dect 5 New York, N.Y 
Sect Eng g 
Progress Scier Murray, All St. W 
v England 
c eR t S I Re f T K Maru ( I LOK 
Imper rsity Ser Jay 
i Paper Selected f g Pay Instit f Civil I ( 
(> Se We Ss \ 
I I 
< Z S Z hrift Sier t } ( 
So. P J S Power J il 
S 5 M 5 
S: I S I Scl 
G 
TPE M 1 Papers, B f Mines W D.( 
Aer I Teck Aer | R I I 
Ze ° Tec I Zeitscl Dor NIV 
G 
I I ct the Amer Col h Y 
s I rock il Societ 
AM.S Trar t s of the A I 
Mi I S 
4.8.8.1 l'ransactions of 4 4 I 
S ty for Steel Treating Ohio 
I f the Faraday S Pat 
Enol 
LE.S I f the I g W St., New ¥ wy 
i neet Socie 
I.M.I I tic of the Institut ( H ( R 
Mining Engineer I E.( I 
W r ( W ind Gas Her iss I I 
(, ny 
Verk I i W tattstechnik Julius Sprin Link 
B W ( 
W Ver W issenschaf é Veroef I Sieme 
S h Sit I Kon 
Zz Angew ( Zz hrift fuer ge idte Che ( B W 
G 
Zs. Feinmech yA fuer F ‘ k und Gel R I rt, ‘ 
Z Flugt k Zz fue k Ri. M ( 
otor!l 
Zs. Instr Zz fue € J Sprit Link 4 
Berlin W 9, Ger 1 
Zs. Metallk Z hrift f inde Dorotheenstr. 4 Berl NW 
( 
Zs. } ( Zeitschrift f Physika Markgt i 
Chemie 
a ¥. BD | 
Zs Vermess Zeitschrift fuer Vermessungswessen Postfach 147, Stuttgart, Ger 
Lwanglose 
Mitteilungen Zwanglose Mitteilungen des DeutschenBerlin NW 7, Germany 


Verbandes fuer die Materialpruef 
ungen der Technik 


FEDERAL 


DIAL INDICATORS 








Comparators Fabrie Gauges 
Amplifying Gauges Rubber Gauges 
Sa Gauges Tap Comparator Gauges 
Depth Gauges Gear Tooth Comparators 


Thread Lead Gauges 
Pitch Diameter Gauges Cutter Testing Gauges 
Cylinder Gauges Internal and External 
Paper Gauges Grinding Gauges 


FEDERAL PRODUCTS CORPORATION 


PROVIDENCE, R. I. 
WESTERN BRANCH: 73388 WOODWARD AVE., DETROIT, MICH. 
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— ainiaemaecn agg pen gma tage seas mason 


l The Business Manager’s Page 
Each month the Business Manager will have a message on this page. 
ieuiaeannsiiaiceineeiedialiadiemeneemeaaemiaall 








When someone is looking for information 
on devices for measurement, inspection 
and control, he immediately thinks of 


INSTRUMENTS 


— 


When we think of soap, “The skin you love to 
touch” snaps into focus; of smokes, behold we are 
walking a mile; coffee, “good to the last drop”; flour 
immediately brings up “eventually, why not now”; 


and toothpaste, “four out of five have it.” 


When a person desires information on instruments 





or devices for measurements, inspection and control 


-INSTRUMENTS immediately comes to mind. 





It will pay you to investigate INSTRUMENTS 
as a medium to place your sales message before the 


instruments buyers and users of the United States. 
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New Instruments 


Recently Developed by Instrument Manufacturers 


7S eran 


S29] 9S] === LS SS 2 S| 


Type HEA-3 Ammeter for 
Three Phase Circuits 


(Roller-Smith Company) 


HE Type HEA-3 ammeter is a new three phase ammeter developed 
for a large public utility. The HEA-3 ammeter is distinguished by 


its very long scale (7'% inches) and is most useful when very close read 
ings are desired. 

The Type HEA-3 ammeter consists of three horizontal edgew 
chanisms, mounted one above the other in a single case and 
single window. The two out 
standing features characterizing 
this design are as follows: 

1. The ease with which ac 
curate comparisons can be 
made of the current in 
three different phases. For 
simultaneous readings they 
cannot be equalled as the 
slightest difference be 
tween the current in the 
different phases is indi 
cated clearly. 


2 


2. The relatively small switch 
board area compared with 
the space occupied b 


three standard full size 





horizontal edgewise instru 


ments. 
Details are as follows: 

The mechanisms are of the standard electromagnet type. Dampi 
obtained through a damping vane rotating in a d ist chamber. TI] 
three mechanisms are magnetically shielded fror ich other, so that 
there is no mutual interference. The individual sca ire 72 
Base dimensions are 834" width and 95%" height and the case project 


6 29/32" from the board. Connections are in the form of thr pail 
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rear studs firmly anchored to the base in bakelite bushings. For mount 
ing the instrument it is necessary to drill only six holes in the switch 
board, as the terminal studs act also as supporting studs. The case is 
finished in dull black rubberoid finish. Dials are pure white bristol board 
with prominent black inscriptions, are well lighted and easily read. Scales 
are readable from about 20% to 100% of full scale value. The glass 
front is cemented in place. Accuracy is within 144% of full scale 
value at any point on the scale. 

Average net weight per instrument is 17 pounds, shipping weight 42 


pounds 
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Lovibond’s Tintometer for Measuring and 
Recording Colour 


Permanent Colour Standards for all Purposes. 
Rosenheim Schuster Colorimeter based on 
Lovibond’s Colour System. 


The Tintometer Ltd., Colour Laboratory, Salisbury, Eng. 

















““STYLOGRAPH”’ 


White wax sensitized paper for automatic recording in 
graphic recording instruments 
THE STYLOGRAPH CO. P. O., Coldwater, Rochester, N. Y. 


Patent Applied for on Product, Process and Machines 
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TYCOS Inner Seal Capsular 
Diaphragm 


R. E. Olsen, Taylor Instrument Companies* 


HE capsular diaphragm or chamber being the expanding member 
of the temperature responsive system of most forms of compressed 


air operated temperature regulators, is an important unit Upon its con 


struction depends the life, sensitivity, and accuracy of this instrument 

As is generally known, the actuating force for the pilot air valve used 
in temperature regulators is derived from the movement of the capsular 
diaphragm. This diaphragm has joined to it a capillary of a length 


depending on the location of the instrument with reference to the 





“~~ 
“ts 
-. % 


a 
a 














Fig. 1 
apparatus under control. A bulb is attached to the other end of th 
capillary. These parts joined together form the tube system, which 
must be hermetically sealed to contain a liquid, vapor, or gas. A leak 
In any part, no matter how minute, causes the instrument to becom: 
inoperative. Fig. 1 shows the complete tube system assembled into a 
temperature regulator. 

It has long been recognized that the development of leaks in the joints 
and seams of the capsular chamber has been the principal cause for tube 
system failures. With the object in view of eliminating this source of 
weakness, the Taylor Instrument Companies have for six years devoted 
its research facilities to the origination and development of a capsular 


*Sales Engineering Department 
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diaphragm of improved construction. The result of this work is a 
capsular diaphragm much the same in external appearance as the con 
ventional type, but containing an inner envelope of comparatively thin 
metal. Details of construction are shown in the cross sectional view in 
Fig. 2. 

In the conventional type of capsular diaphragm, no inner chamber on 
envelope is used, the pressure being exerted directly inside. This makes 
it necessary to subject the flexible members to high temperatures to facili- 
tate soldering the joints, thereby changing their temper and flexibility. 
Furthermore, the movement of the relatively heavy flexible members 















































| 

















Fig. 2 
when joined by solder ultimately causes the solder in the joint to crys: 
tallize, which results in leakage. 

In the TYCOS Inner Seal Capsular Diaphragm, the outer chamber 
merely serves to limit the movement of the envelope. The envelope 
alone is internally subjected to the actuating pressure. In manufacture, 
no heat is applied to the outer chamber or flexible member, neither 1s 
solder used to make the assembly. 

The points of design of the TYCOS Inner Seal Capsular Diaphragm 
may be summarized as follows: 

Need for hermetically sealing soldered joints between heavy 
flexible members eliminated. 

Actuating pressure applied only to inside of inner envelope, which 
is sealed by two joints as compared with three employed in usual 
construction. 

Improved means of joining envelope to stud and of sealing the 
two members of the envelope at their outer edges. 





sake cll 
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The New Polymeter 


(Sensitive Research Instrument Corp.) 


HE desire to create an instrument such as the Polymeter goes back 
rn, a number of years. It was designed with the idea of provid 
ing the research engineer with an instrument that would be simple, 
compact, accurate and rugged, and which would provide the constantly 
changing range needs that are encountered in development work. 

The Polymeter covers all the ranges needed in direct current meas 
urements. Its 13 ranges in current cover from 1 microampere (.000001 
amp.) to 1 ampere and voltage from 50 microvolts (.00005 volts) to 
1000 volts. Its resistance is 1000 ohms per volt and its 1000 volt range 
has 1,000,000 ohms as one unit in the instrument. It is almost a com 
plete D.C. laboratory meter equipment in itself. 

The Polymeter is built up to rigid specifications and close manufac 
turing limits. It contains a permanent magnet which is aged at least 18 
months and the instrument is guaranteed to maintain its accuracy 
indefinitely. 

Electrically the moving coil is protected by a replaceable fuse wire of 
our own development and we will replace a coil system that this fuse 
fails to protect, without charge. 

Mechanically the coil system can be clamped for transit, and when 
clamped can be handled with just the average care. 

The Polymeter is assembled in an American Walnut case, moulded 
Bakelite top. It has an 8 point selector switch, zero set, clamp button 
and binding posts. 

In addition to covering 13 ranges in direct current by the use of 
vacuum, thermo-couples, measurements can be easily made of A.C. and 
Radio frequency currents. 14 ranges are obtainable from (.0004 amp.) 
to 1 ampere in easy overlapping steps. 

The uses to which the Polymeter can be put are too numerous to 
mention as new ones are being discovered every day, as electrical re- 
search goes forward. 





Direct Reading Brinell Impression 
Indicator 


(Pittsburgh Instrument and Machine Company) 


HIS attachment to the Brinell Testing Machine shows the diameter 
of ball impressions on a ground glass plate while the test load is 
applied. The operator can take his readings directly from the graduated 








glass scale while the 
test piece is under 
pressure. 

It has been proven 
that the diameter meas 
urements of Brinell im 
pressions are the same 
while the test load is 
applied and after it 
has been released. 

The “direct reading” 
feature will be valu 
able in connection with 
production tests of 
large quantities of ma 
terial; simple limit 
marks on the scale of 
the indicator will show 
the operator at a glance 
whether the material is 
according to specifica 
tions. No extra man is 
needed and no time is 
lost in measuring the 
diameter of impressions 
by the microscope. 

To obtain a good 
shadow image of the 
impression it is neces 
sary that the spot of 
the test piece where 
the indentation is to be 
made is nicely finished. 
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Fig. 1 shows a Power-operated Brinnell machine 


with the direct reading instrument attached. 


Figure shows how shadow 
lines give impression diamet- 
er while load is applied. 


Ja 


sh ae 
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New Standard S. G. Barnstead 
Water Still 


(Teschner-Myers Company) 


‘< EW STANDARD” S. G. Barnstead Water Stills are of the 
TN seca type, adaptable for use on wall brackets—and due to 
the upright position of condensers, they occupy considerably less space 
than other models 
The arrangement of condensers is such that a much smaller amount 
of water is used in the condensation—thus resulting in economy in 








operation, the reason for this being that the cold water supplied to th 
apparatus is admitted at the hottest end of the condenser—thereby doing 
the greatest amount of condensing, while the water is still cool. This 
condensing water is also considerably hotter when same is delivered. to 
the boiler than in the old type still. This is due to the method of con 
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densation employed in the “New Standard” S. G. Barnstead Water 
Still, that makes it absolutely necessary for the hottest water in the 
condenser to be delivered to the boiler. 

Baffle plates which prevent the apparatus from foaming over when 
hard water is used, are installed at two places—one under the cover, 
and the other where steam tube enters condenser. 

“New Standard” S. G. Barnstead Water Stills are made in several 
stock sizes for heating by gas, electricity, or steam. 

Gas stills of this type are far more economical in the amount of gas 
consumed—twenty percent more water per hour has been produced 
with the same amount of gas as was consumed in the old type apparatus. 

Gas fumes escaping from the boiler do not discolor nor eat off 
the nickel of the upright condenser, which could not be avoided in the 
old type, on which it was necessary to hang the condenser over the 
escape for the gas fumes. 

All “New Standard” condensers are equipped with castings to which 
the tubes are securely anchored. 


———NEW INSTRUMENT INFORMATION FORM———— 


INSTRUMENTS—lIndustrial and Scientific 
1117 Wolfendale St., Pittsburgh, Pennsylvania 


Please furnish additional information on the following checked items: 


[J] 1. The New Polymeter. 

2. Tycos Inner Seal Capsular Diaphragm. 

. Direct Reading Brinell Impression Indicator. 

. Type H.E.A.-3 Ammeter for Three Phase Circuits 
. New Standard S.G. Barnstead Water Stills. 


“-_a bh Ww 
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NAME. Iisa adelante acicainiitait 





STREET. CITY & STATE 








COMPANY 

















FOR SALE 
Old established going Pyrometer business manufacturing record- 
ing and indicating industrial pyrometers and Diesel engine 
pyrometers and thermo-couple. Complete inventory, patterns and 
good will available at a very reasonable price. Write Box 7, 
Instruments Publishing Company, Pittsburgh, Pa. 
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Catalogue Library fl 


Check any of the publications you want. Remove the page and send 
with coupon to INSTRUMENTS. They will be forwarded to you (] 
(i without cost or obligation. 


Co ee SSS SSS SSS SSS SS) 


Ammeter 
The new type HEA-3 Ammeter of R 
S 1 Company, 2 Broadway, New Y 
N. Y. is covered by their Bulletin N 4 
5 pp! ment N« ] 

Balances 

Various balances are illustrated in a 1 
bulletin of Julian H. Becker, Delft, H 
land. This is printed in Englist 

Dilatometer 


I Stanley P. Rockwell Co., 66 Truml 
Street, Hartford, Conn ha t issued bul 
let N 2808 titled Import 

Time Control in Heat-Treatment W 
Distortion is Detrimental.”’ 


Electric Furnaces 
iflet No. TA-20 on electric furnaces h 
ntly been issued by the Harold I Trent 

439 North Twelfth St., Phil 

This leaflet covers pot, trough, 

t heat type lectric furnaces f 

cyanide for contir 


s up to 17 leg. F 


€ 





Experimenter 
The December issue of the General Radio 
Experimenter issued b General Rad 
( Cambridge, Mass., contains the follow- 
g articles How and W hy the Talkies 
New 600,000 Ohm oltage Divider; ( | 
Data for Amateur Bands 

Fuel Level Indicators 
The Rochester Manufacturing Co., In 
Rochester, New York, has issued literatut 
n three types of fuel level indicators 

Gas Service Journal 
Th November issue of the Gas Serv 
Journal issued by Pittsburgh Equitable Meter 

Lexington Ave 

ins the following: Collections with Good 

Will; Prize Winning Papers in Meter Read 

ng Contest; Metering Gas at High Pre 

s Depletion of Oil Well Computed or 

Basis of Income of Property; The World's 
largest Gas-Fired House Heating Job 

Groundmeters 

The Borden Electric Co., 480 Broad St., 

Newark, N. J. have issued Bulletin 70 en 


by the 





g 








t ‘The Groundology of Electrogrounds 
Groundheads, Groundpoints and Groundon 


eters 
How Republic Iron & Steel Co. is 
heat treating more sheets and do- 
ing it better and cutting costs 
s the title of a recent direct mailing of the 
Brown Instrument Company, Wayne & Rot 
erts Avenues, Philadelphia, Pa 


i 
Improved Rosa Curve Tracer 










A reprint fro Journal of the tical 
Society of f tific 
Ir ig dis ute 
by 49 Se, 








Instrument Investment News 
Consolidated Ashcroft Hancock Comr 
In I East 42 St., New York, have 


“Phila P 





of 1928 Instrument Developments 
Meters 
Bulletin No. 4D | 





Motor-Operated Controllers, Indica- 
tors, Contactors 


The Automat Temperat Control ( 
pany, Inc., 431 Cumberland St., Philadel 
phia, Pa., has t n 


motor-operated controllers, indicators, con- 
tactors, etc. 

Oil Pressure Indicators 
Tl Rochester Manufacturit we 


Rocheater, New York, have 1 


indicators 
Pioneer Instruments 









Pioneer Instru t ( 4 Lexingtor 
ve yn, N. Y. have sent out 
lle » 1 rating the var $s instruments 

ind equipment manufactured by tl 
Positive Displacement Meter 

Bulletin No. 40-B2 « vering a y I tive 

lisplac meter has just been issued by 


Hh. @ F. M. Rootes Co., Cosiners 
ville, Ind 

Price List—Baker’s Chemicals 
J I Baker Co., P llipsburg, New Jersey 


have just sent out their pr list d 


5 ted 
I I ja } 


December 1, 1928 
Recording Unit for Surface Con- 
densers 





Bulletin 827 ied by the Esterlir s 
Co., Indianapolis, Ind., it 
which records vacuum, | i nd 
leakage of cooling water in surf 

lensers 


Solarimeters and Pyrheliometers 
P. J. Kipp & Zonen, Del ll 


I 


J their bulletin Sol 27 covering instru 
nts for measuring solar liatior 
T'achometers 
A letin on O-Z improved tachometer 
has been issued by O. Zernickaw C 
Park Row, New York, N. Y g 
hand tachometer 
Tachometers 
Pioneer Instrument Cor 754 Lexing 


ton Ave., B kIlvn, N Y 
a leaflet on their aircraft tacl ters 
The Man on the Job is its Best Advo- 
cate 
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Use of Graphic Instruments by Cen- 
tral Stations 
The Esterline-Angus Company, Indianapolis, 
Ind., have issued Bulletin 923 covering their 
instruments for the above applications 

An Achievement in the Pyrometer 
Field 
A recent leaflet published by the Thwing 
Instrument Company, 3339 Lancaster Ave., 
Philadelphia, Pa. covers their Model 28 
Super pyrometer recorder 


INSTRUMENTS 


January 1929 


Miniature Voltmeters 
List M12 published by the Park Royal En 
gineering Co., Ltd., Cumberland Ave 
London, NW 10, England, covers their mir 
iature precision portable voltmeters for 


ect current 


Moving Iron Ammeters and Volt- 


meters 

List M7 of the Park Royal Engineering Cx 
Ltd., Cumberland Ave., London, NW 1 
England, describes their Moving iron an 





Flexible Shafts meters and voltmeters 
The Stow Manufacturing Co., Inc., Bing- : 
hamton, New York, have issued a catalogu Vibrometer 
covering Stow flexible shafts and motor The Vibration peciality Co., 1513 Winter 
driven tools. Street, Philadelphia, Pa., describes their ir 
Bausch & Lomb Magazine strument for the measurement of vibration 


The December 1928—January 1929 issue of 

the Bausch & Lomb Magazine, published by Moving Coil Ammeters and Volt- 

the Bausch & Lomb Optical Company, meters 

Rochester, N. Y. has just been received ‘ S . C Ltd 
Pa 1 Ti The Park Royal Engineering Ov. td 

xy-“Acetylene Lips Cumberland Ave., London, NW 10, En 


The December issue of Oxy-Acetylene Tips, land, have issued List 4 to cover their 


issued by the Linde Air Products Co., New rect current long scale moving coil am 
York, N. Y. contains an article entitled meters and voltmeters: and List 9 illustrates 
“Tests of Oxwelded Joints in Steel Pipe.”' th of instruments for direct 





Peroxide Calorimeter tert 
Publication E-3 published by Burgess-Part 


Company, Moline, Ill., covers the following Gas Service Journal 


History, Principle of Operation, Chemical The December issue of the Gas Serv 
used, Construction of Bomb, Construction Journal published by the Pittsburgh Eq 
of Jacket, and what the Calorimeter does table Meter Co., 400 Lexington Ave., Pitt 

Oxygen Bomb Calorimeter burgh, Pa., contains the following: Solvir 
Burgess-Parr Company, Moline, IIl., has just Fired Heaters; Natural Gas—A neglect: 
issued Publication E-4 which gives complet Resource; The Equitable Gas Company; G 
information on their Oxygen Bomb Calori- Our Dust Problems; Reznor Warm Air G 
meter Flame be ymes The Te Man 





SEND COUPON FOR LITERATURE DESIRED 





INSTRUMENT PUBLISHING CO., 1117 Wolfendale St., Pittsburgh, Pa. 
Please send us, without obligation, the literature checked herewith 

Company... ° - 

Name 

Address 


Title " i = tones — = 








176 engraved thermometers 


with resistant PigmaPerm scale marks 
meet all acceptance tests. Get prices. 


HIERGESELL BROTHERS 





Send for Catalog EI 


Pacific Coast Agent 


2007-13 Bellevue Ave. + Philadelphia ADOLF FRESE CORP., Los Angeles 











DON’T GUESS! TEST! 
Use 


STANDCO Ohmers, Megohmers, Ground-Ohmers, Tachometers, 
Tachoscopes, Speed Indicators 
HERMAN H. STICHT & COMPANY 
21 Park Row New York, N. Y. 
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The Chemists’ 


Right-Hand Man— 





ee various types of work peculiar to a chemist de 
mand a microscope possessing all of the character 
istics necessary to perform such work. The chemist will 
find the New B & L Chemical Microscope able to answer 
all of his requirements. 

The base, pillar and arm have been redesigned to give 
more room for the manipulation of the specimen and 
instruments. 

Another feature, the revolving nose piece containing three 
objectives enable a quick change of magnification. 

The polarizer and analyzer which enable saving of time, 
labor and reagents in both organic and inorganic work 
has been improved to give even better results than before 
The circular revolving stage, with a milled edge gradu 
ated on the circumference in single degrees, facilitates 
locating, measuring and examining the specimen, and 
recording fields 


Bausch & Lomb Optical Co. 


637 St. Paul Street 


Rochester, N. Y. 


' 








oe 





— 
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* 
“Now. Sande 
Barnstead Water Stills 


(heel) 








Tt New Standard S. G. Barnst 
Water Stills are stills of outstandit 
riorities they If 
han old ty i 
J to a bracket sti 
N Standard Ss. G. B 5 
ire vastly mor er t pa 
ter heating 1 prod 
I addition to tl | | N qu 
Standard Ss. ( B id Stills emt j 
all the important fea I mod 
Carr 1 ji k ft liate hipt AL 
in the foll zes AL 
Gas 1, 1%, 2, 5, and 10 gallon capacity 
Electric 
1, 2, 3, 5, and 10 gallon capacity 
. ’ 2 ’ & I . AK 
Steam 5, 10, 15, and 20 gallon capacity ; 1 
Larger capacities to order 
Write for descri iptive leaflet 
and prices 1 k 


TESCHNER-MYERS CO., Inc. AN 


Sole Distributors of 

















“New Standard’? S. G. Barnstead Water Stills AS 
Manufacturers & Dealers in Laboratory Apparatus & Supplies 
43 Warren Street New York City BA 
BA 
y, 





PRECISION INSTRUMENTS for 
AUTOMOTIVE LABORATORIES a 


AIR FLOW INDICATOR for Air Measurements in the Laboratory 
FUEL FLOW INDICATOR for Fuel Measurements in the Laboratory CA 
FUEL SYSTEM for Fuel Measurements on the R 
ROTOSCOPE for Slow Motion Study of Movir isms 

7 ; CA 


rite for Lompiete information 


COMMERCIAL ENGINEERING LABORATORIES a 











Makers of Fine Instruments cu 
4612 WOODWARD AVENUE DETROIT, MICHIGAN 

qeMAS co 
= INSTRUMENTS co 
INDICATORS for all Types of Reciprocating Engines co 

TORSIOGRAPH for Recor ding Angular Deflections, Degree of Torque Irregularity, 
Critical Speeds, Torsional Oscillations, et« co 

VIBROGRAPH for Recording “all Os cilllatic ns and V ibratie ns from the Lowest t 

the Highest oe co 
RECORDERS for Measurement of Stress, Expansion, Deflection, Impact, Relativ id 
vements f all kinds, etc 
ae C 


PHYSICAL TESTING MACHINES for soetaren ining the Physical Properties of All 
Material 
[ 


Lehman & Michels, Abt. I, icdianiiitciian, Germany i 


Write for Catalogues. 
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"ape aeaaeeeee 


9 ae 
f Buyers’ Guide f 
l Instruments and accessories used for measurement, inspection or l 


centrol in the industries and sciences. 


Co ee Sp SS Ss SS SS HE] 


If you are unable to find what you require in the Buying Section of In- 
ying n 
struments—Industrial and Scientific write us and we will obtain ful! 
particulars for you without charge. Give complete information of re- 


quirements. 


ALIDADES Gravity 
ALTIMETERS Tagliabue Mfg. Co., C. J 
Tagliabue Mfg. Co., C. J Humidity 
Taylor Instrument Companies Tagliabue Mfg. Co., C. J 
AMMETERS Taylor Instrument Comy 
Indicating Humidity & Temperature 
Rawson Electrical Instrument Company Tagliabue Mfg. Co., C. J 
Sensitive Research Instrument Corp Taylor Instrument Com 
ee, Company Liquid Level 
: ‘ American Radiator Ce 
ANEMOMETERS Bristol Company 
Taylor Instrument Companies Tastishus Mfo C cy 
ASPHALT TESTING APPARATUS ties ‘ 
Hiergersell Bros ie ae Ape 
Tagliabue Mfg. Co., C. J i ge Radiator Company 
ressure & acuum 
BALANCES American Radiator ( I 
BAROMETERS Brown Instrument ( 
Aneroid Mercurial, Recording Bristol Company 
Colonial Supply Company Tagliabue Mfg. (¢ eS .3 
Hie rgesell Bros Taylor Instrument Companies 
a agliabue Mfg. Co ’ a Pyrometer 
Taylor Instrument Companies Bristol Company 
BRAKE TESTING METER Brown Instrument | 
CALORIMETERS Taylor Instrument ( 
Peroxide, Oxygen Bomb, Gas Recording Wilson-Maeulen ¢ ' Ir 
3urgess-Parr C Refrigeration 
CARBON DIOXIDE METERS American Radiator ( 
Brown Instrument Ci Tachometer 
Tagliabue Mfg. Co., C. J Brown Insti t ( 
CARBON MONOXIDE METERS Temperature-Time 
Tagliabue Mfg. Co., C. J Tagliabue Mfg. Co., C. J 
CHRONOMETERS Taylor Instrument ( 
Tagliabue Mfg. Co., C. J Thermometer 
CLOUD & POUR TEST APPARATUS — r re = 
Hiergesell Bros OWS. PRETUMENE °' 
Tagliabue Mfg. Co., C. J Hiergesell Bros 
: 7 ; Tagliabue Mfg. Co., C. J 
reas oem 44 Taylor Instrument Companies 
iergesell Bros ’ eulen Company : 
Tagliabue Mfc. | ; ' 2 Wilson-Maeul Company, I 
Tintometer, Ltd Thermostat 
COMPASSES = - be adi ue r Company 
Taylor Instrument Companies se a 
. Taylor Instrument ( 
COMPARATORS Time 
. Federal Products Corp Tagliabue Mfg. C ae | 
CONTOUR MEASURING PROJECTOR Ini 
het er ; Unit Heater 
Bausch & Lomb Optical Company Aeserican Radiator ¢ are 
CONTROLS, AUTOMATIC thc aia deinen abd 
Air Conditioning alve—Motor perated . 
. . American Radiator Company 
Condensation Bristo) Comoany 
gliabue Mfg. Co., C. J Tiotae- Tasers ses! 
Damper - 
or Water Level 
agliabue 4 : 
Fl Tagli Mfg. Co., C. J American ipany 
sa Bristol Com 
American Radiator Company Tagliabue i 5 
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COUNTERS 
Revolution 
Bristol Company 
Lehman & Michels 
Stroke 
Bristol Company 
Lehman & Michels 
CYLINDERS-GRADUATED 
Hiergesell Bros 
Tagliabue Mfg. Co., C. J 
Teschner-Myers Co., Inc. 
DEMAND METERS—see Meters 
DIVIDING HEAD 


Optical 


Bausch & Lomb Optical Company 
DRAFT GAUGES—see Gauges 


ENGINE INDICATORS 
Lehman & Michels 
FLASH & BURNING POINT TESTERS 
Hiergesell Bros 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Cos 
FLOW METERS 
Brown Instrument Co 
FLUXMETERS 
Rawson Electrical Instrument Co. 
FREQUENCY METERS 
Recording 
Bristol Company 
FUEL ANALYSIS APPARATUS 
Burgess-Parr Co. 
GAS ANALYTICAL METERS 
Chemical 
Tagliabue Mfg. Co., C. J. 
GAS LEAK INDICATORS 
Colonial Supply Company 
Taylor Instrument Companies 
GAUGE RODS 
Tagliabue Mfg. Co., C. J 
GAUGES 
Absolute Pressure 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Cos 
Amplifying 
Federal Products Corp 
Comparator 
Federal Products Corp. 
Cylinder 
Federal Products Corp. 
Depth 
Federal Products Corp. 
Dial 
Federal eon Corp. 
Differential 
Tagliabue Mig. 6G... F. 
ill 


Bausch & Lomb Optical Company 
Grinding 
Federal Products Corp. 
Indicating 
Draft 


Bristol Company 

Brown Instrument Co 

Tagliabue Mfg. Co., C. J. 

Taylor Instrument Companies 
Liquid Level 

Bristol Company 

Brown Instrument Co 

Tagliabue Mfg. Co., C. J 

Taylor Instrument Cos 
Pressure 

Bristol Company 

Brown Instrument Co 

Tagliabue Mfg. Co., C. J. 

Taylor Instrument Companies 


Pressure—Temperature 
Brown Instrument Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Cos. 
Pitch Diameter 
Federal Products Corp. 
Profile 
Bausch & Lomb Optical Company 
Rain 
Taylor Instrument Companies 
Recording 
Distance 
Bristol Company 
Draft 
Bristol Company 
Taylor Instrument Cx 
Pressure & Vacuum 
Bristol Company 
Brown Instrument Co 
Colonial Supply Company 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
Water Level for Boilers 
Bristol Company 
Wind 
Taylor Instrument Companies 
GOVERNORS 


essure 
Tagliabue Mfg. Co., C. J. 
Pump ' 
Tagliabue Mfg. Co., C. J. 
GREASE TESTING APPARATUS 
Tagliabue Mfg. Co., C. J. 
GROUND-OHMER 
Herman H. Sticht & Company 
HARDNESS TESTERS 
Wilson-Maeulen Company, Inc. 
HUMIDITY RECORDERS 
Wet & Dry Bulb Thermometers 
Bristol Company 
Brown Instrument Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
HYDROMETERS 
Hie rges sell Bros 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
HYGROMETERS 
Colonial Supply Company 
Hiergesell Bros 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 
IMPACT TESTING MACHINES 
Alternating 
INDICATORS—See Gauges 
LACTOMETERS 
Tagliabue Mfg. Co., C. J. 
LEVELS 
Centering 
Bausch & Lomb Optical Company 
Engineer’s, Wye, Precision 
Prism 
Taylor Instrument Companies 
LOCOMOTIVE INDICATORS 
Lehman & Michels 
MANOMETERS 
MEGOHMMETERS 
Herman H. Sticht and Company 
MELTING POINT APPARATUS 
Hiergesell Bros. 
Tagliabue Mfg. Co., C. J 
MICROAMMETERS 


Rawson Electrical Instrument Co. 


Sensitive Research Instrument Corp 


Wilson-Maeulen Company, Inc. 
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MICROSCOPES 
Brinell 
Bausch & Lomb Optical Company 
Metallographic 
Bausch & Lomb Optical Company 
Petrographical 
Bausch & Lomb Optical Company 
Toolmakers’ 
Bausch & Lomb Optical Company 
MLA TERS 
n Electrical Instrument ( 
Sens R h Instr nt 


Wilson -Maeulen Company, Inc 
MELLEIVOL TMs inion 
Br 


t Cor any 
Ra wson Ele. il Instrument ( 
Sensit “ rch Inst t ¢ 
Taylor “Ins trument Companies 
W ilsc Maer ulen Company, Inc 


MOTION RECORDERS 
Mechanical 
sristol Company 


Let ; M 
OHM METERS 


Rawson Electrical Instrument Company 


Herman H. Sticht and Company 
OIL = race APPARATUS 
esell Bros 
4 oli abue Mfg. ( 54 J 
Taylor Instrument ( 
Teschner-Myers Co., I 
OPERATION RECORDERS 
Electrical 
Bristol Company 
Tagliabue Mfg. Co., ¢ J 
atin N (RE CORDERS 
ibue Mfg. Co., J 


‘iia METER 
PERISCOPES 
Bausch & Lomb Optical Co 
PHOTOMETERS 
Bausch & Lomb Optical Co 
PHYSICAL TESTING MACHINES 
PLANIMETERS 
Linear 
Lehman & Michels 
Radial 
Bristol Company 
POSITION RECORDERS 
Bristol Company 
PRESSURE METERS—see Meters 
PROTRACTOR 
Optical 
, Bausch & Lomb Optical Company 
PSYCHROMETER 
Recording 
— —_ ae oe 
Taylor Instri nt ( 
Sling 
Colonial Supply Company 
Hiergesell Bros 
Taylor Instrument Companies 


PYROMETERS 
Optical 
Pyrometer Instrument Company 
Radiation 
Indicating 
Colonial Supply Company 
Pyrometer Instrument Company 
Taylor Instrument Companies 
Recording 
Taylor Instrument ( 





UMENTS 
Thermo-electric 
Immersion 
Bristol Company 
Pyrometer Instrument Company 


Taylor Instrument Companies 
Wilson-Maeulen Company, inc 
Indicating 
Bristol Company 
Taylor Instrument Companies 
Wilson-Maeulen Company, Inc 
Recording 
Bristol Company 
I r | ‘ ( 
Taylor Instrument Companies 
Wilson-Maeulen Company, Inc 
Surface Contact 
Bristol Company 
Py ter Inst t ( 
Taylor Instrument Companies 
REFRACTOMETERS 
Bausch & Lomb Optical Co 
REGULATORS—See Controls 
SACCHARIMETERS 
Bausch & Lomb Optical C 
ae 
SACC -HROME TERS 
I it P Mf ( ( ] 
SLIDE RULES 
SPE CIAL menage NTS 


i I | 
SPECIAL ELECTRICAL INSTRUMENTS 


Rawson Electrical Instrument Company 
t t ( 


Sencitiv R | 
SPECTROSCOPES 

Bausch & Lomb Optical Co 
SPECTROPHOTOMETERS 

Bausch & Lomb Optical Co 
STEEL TAPES 

Colonial Supply Company 
STRESS INDICATOR 


L 


SULPHUR DIOXIDE METERS 
Tagliabue Mfg. Co., ¢ 


SULPHUR DETERMINATION APPARA- 
T 


US 
} P Parr ¢ 
Taglial Mf ( ( J 
SUNSHINE RI CORDE RS 


( 


Taylor en ument Companies 
TACHOMETERS 

Bristol Company 

Br Instr oe 4 

( ' 1 Sunn! ( 

l n&M 


Pyrometer Instrument Company 
Herman H. Sticht and Company 


TELESCOPES 

Bausch & Lomb Optical Cx 
THEODOLITES 
THERMO-JUNCTIONS (Electric) 


Rawson Electrical Instrument Company 
rel net ri e { t 


Sensitive R 


THERMOMETERS 
Gas Filled 
Bristol Company 
Brown Instru ef 
Taylor Instrument Companies 


Tagliabue Mfg. Co., C 
Mechanical 


a eS ene ENS 
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Mercurial Diaphragm 
Hiergesell Bros Tagliabue Mfg. Co., C. J. 

Tagliab 1€ Mfg Co., C J Taylor Instrument Cos 3 c 
Taylor Instrument Cos Reducing j rr 
Teschner-Myers Co., Inc Tagliabue Mfg. Co., C. J 

Resistance Regulating (] 
Brown Instrument Co Tagliabue Mfg. Co., C. J 4 (] 
Wilson-Maeulen Co., Inc. Taylor Instrument Cos : 

Vapor Tension Safety, Fuel Shut-off (iL, 
Tagliabue Mfg. Co., C. J Tagliabue Mfg. Co., C. J E 
Taylor Instrument Cos VIBROGRAPH 

Wet & Dry Bulb Lehman & Michels 
Bristol Company VISCOSIMETERS 
Brown Instrument Co Hiergesell Bros 
Tagliabue Mfg. Co., C. J Tagliabue Mfg. Co., C. J 
Taylor Instrument Cos Taylor Instrument Cos 

THERMOSTATS Teschner-Myers Co., Inc 
American Radiator Company VISCOSITY TUBES 
Bristol Company Hiergesell Bros 
Tagliabue Mfg. Co., C. J R. P. Cargille 
Taylor Instrument Cos VOLTMETERS 
TIME OPERATION RECORDERS Indicating 
Tagliabue Mfg. Co., C. J Rawson Electrical Instrument Company NOT 
TINTOMETER Sensitive Research Instrument Corp ‘ 
Hierge sell Bros Recording 
Tintometer, Ltd Bristol Company 
TORSIOGRAPH WATER & SEDIMENT APPARATUS —— 
Lehman & Michels Tagliabue Mfg. Co., C. J 
TRANSITS WATTMETERS 

Engineer’s, Surveyors, Mine Indicating ( 

Pocket Rawson Electrical Instrument Company 
Taylor Instrument Companies Recording Des 

VALVES Briato] Company 
Automatic Shut Off WAX MELTING APPARATUS 
Tagliabue Mfg. Co., C. J Tagliabue Mfg. Co., C. J Pe 
Advertisers Index L/ 
A Page 
American Radiator Co., 40 W. 40 St.; New York, N. Y 1 
Automatic Temperature Control Co., Inc., Philadelphia, Pa = 
Bausch & Lomb Optical Co., 637 St. Paul St., Rochester, N. Y 69 
Bristol Co., Waterbury, Conn Back Cover ’ 
Brown Instrument Company, 4482 Wayne St., Philadelphia, Pa 5 80 
— 

Cargille, R. P., 26 Cortlandt St., New York, N. Y 15 — 

Colonial Supply Company, 217 Water Street, Pittsburgh, Pa 2 

Commercial Engineering Laboratories, 4612 Woodward Ave., Detroit, Mich 10 

F 

Federal Products Corp., Providence, R. | 37 

Hiergesell Brothers, 2007-13 Bellevue Ave., Philadelphia, Pa 48 So 

Lancaster & Allwine, 805 G Street, Washington, D. C 15 

Lehman & Michels, Hamburg-Altona, Germany 10 — 

Lincoln, E. S., 420 Lexington Ave., New York, N. Y 15 — 

Pyrometer Instrument Co., 50 Howard St., New York, N. Y 6 

R 
Rawson Electrical Instrument Company, 90-92 Windsor St., Cambridge, Mass 4 
S 

Southwork Foundry & Machine Co., 400 Washington Ave., Philadelephia, Pa 15 

Sticht & Co., Herman H., 21 Park Row, New York, N. Y 48 

Stylograph Co., Coldwater, Rochester, N. Y 40 

zy 

Tagliabue Mfg. Co., C. J., 18 to 99 Thirty-third St., Brooklyn, N. Y. Inside Front Cover pom 

Taylor Instrument Co., 95 Ames St., Rochester, N. Y Inside Back Cover 

Teschner-Myers Co., Inc., 43 Warren St., New York, N. Y 10 

Tintometer, Ltd., Colour Laboratory, Salisbury, England 4 [ 

Wilson-Maeulen Co., Inc., 387 Concord Ave., New York, N. Y e 

V v 

Van Deventer, H. R., 342 Madison Ave., New York, N. Y ; 15 E 

=_— 





¥ 
uss 








INSTRUMENTS Page 15 


1929 


7 Card Section ; 
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CLASSIFIED CARD SECTION ADVERTISING RATES 


anne 10.00 per insertion 


Boxed Display Space, 2 x 7g ins... 
5.00 per insertion 


Positions Wanted Advertisements, 2 x 7g ins....____ 
Address your advertisements and replies to 


INSTRUMENTS PUBLISHING COMPANY 
1117 Wolfendale Street 
Pittsburgh, Pa. 
NOTE: Samples, literature, catalogues, etc., requiring more than 2 cent postage should not be 
addressed to box numbers. 








“2. P. C” 





Electrical Research Laboratory 
GRAYBAR BLDG. 


420 LEXINGTON AVE., nM... ¥..c. 


E. S. LINCOLN 
Consulting Electrical Engineer VISCOSITY TUBES 
Designs Investigations Reports Matched for the air-bubble method 
Widely used for testing varnish 


Write for circular A2 
R. P. CARGILLE 


26 Cortlandt St. New York 














LANCASTER & ALLWINE 
Registered Attorneys 
Patents and Trade Marks 
Information on Request 
474 Ouray Building 
805 G St., N.W., Washington, D.C. 


H. R. VAN DEVENTER 
Solicitor of Patents—Consulting 
Engineer 
Specializing in Electrical and 
Aircraft Instruments. 

342 MapIson AvVE., New York 








WHITTEMORE STRAIN GAUGE 
HUGGENBERGER TENSOMETER 
THE ELECTRIC TELEMETER 
EMERY TESTING MACHINES 
THE BEGGS DEFORMETER 


Southwark Foundry and Mach. Co. 
400 Washington Avenue 
Philadelphia, Pa. 


Motor Operated Controllers for 
regulating Valves, Dampers, 
Louvers, Rheostats 
Time Cycle Contactors 
Electric Heater Controllers, eté 


Automatic Temperature Control Co., Inc. 
Philadelphia, Pa. 








This Space will act 
as your salesman for 


$10.00 per month. 








Your Card This Size 
in the new Classified Card Sec- 
tion in INSTRUMENTS at 
$10.00 per month will be a 
profitable investment. Forms 
close the first of the month. 











ENGINEER 
Desires position with instrument manufacturer on research, 
experimental, development or investigation work in connection 
with mechanical, electro-mechanical and automatic equipment. 


Box 4, INSTRUMENTS PUBLISHING CO., Pittsburgh, Pa. 




















SUBSCRIPTION FORM 











I am interested in the following checked items: 
Instruments for the measurement of : 








1. General. 9. Heat Units and Combustion. FL 

2. Length, Area, Volume. 10. Pressure Differences. B 

3. Solid, Granular & Powdered 11. Speed, Acceleration, Time. oan 
Materials. 12. Specific Gravity and Density. 

4. Liquids. 13. Physical Properties. 

5. Gases, Air and Steam. 14, Vibration, Sound, Light, Color. 

6. Electrical Energy. P : 

7. Power, Work and Output. 15. Chemical Analysis. 

8. Temperature and Moisture. 16. 
















































Date | 
Place 
D ir Reader: , 
Ic Stamp 
Will you let us have Hore 
your opinion on the back | 
f this card: — 
1. Which article in- 
-% ES Sy ae  * 2 a 
ELECTRICAL INSTRUMENT DEVELOPMENT DuRING 1927-8 
E. S. LINCOLN, INSTRUMENTS, Vol. 2, No. 1, January 1929, pp. 13-17, 6 fig 
The advances made during 1927-28 are briefly considered 
on — _ ee eS 

















SUBSCRIPTION FORM 


INSTRUMENTS PUBLISHING COMPANY, 
1117 WOLFENDALE ST., PITTSBURGH, PA. 


Please enter my subscription to begin with the next issue. I en- 
SET reeareennnse , payment for a period of .............. year(s) in accord- 


ance with the rate shown below. 


m™—> Please Print or Fill in With Typewriter <a 


a a 


ces itciactaeeeccialasticcsenntirmccsiie 
SR ERD OSC CEM ce eT ne a, Oe 
My Position is......... 

Company ..............- 

Company Address... 


RATES 


United States, 1 year $2; 2 years $3 
Foreign, 1 year $5; 2 years $8 


Money orders and checks should be made payable to 
INSTRUMENTS PUBLISHING COMPANY 


I am interested in the following checked items: 
Instruments for the measurement of: 


1. General. 9. Heat Units and Combustion. 
2. Length, Area, Volume. 10. Pressure Differences. 
3. Solid, Granular & Powdered 11. Speed, Acceleration, Time. 

Materials. 12. Specific Gravity and Density. 
4. Liquids. 13. Physical P i 

; J. ysical Froperties. 

5. Gases, Air and Steam. 14. Vibration, Sound, Light, Color. 
6. Electrical Energy. ; ; 
7. Power, Work and Output. 15. Chemical Analysis. 
8. Temperature and Moisture. 16. 
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Dear Reader: 
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ture issues? 


Name 
Address 





Place 
Ic Stamp 
Here. 














Instruments Publishing Co., 
1117 Wolfendale Street, 


Pittsburgh, Pa. 





RECENT DEVELOPMENTS IN THE FIELD OF MAGNETI MEASUREMENTS 
THOMAS SPOONER, INSTRUMENTS, Vol. 2, No. 1, January 1929, pp Lz: 
5 figs. 
The developments during the years 1927 and 1928 ar = a 
f magnetic measurements as follows: 1. Methods of d ig tl ug 
2. Magnetic analysis: namely, magnetic tests which, yperly i 
ther physical properties; and 3. Magnetic surveying prospecting 
means of the presence of ore bodies below the surface of the earth 
llment considers the first classification. The Febr 
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AIRCRAFT INSTRUMENT DEVELOPMENTS IN 1928. 
BRADLEY JONES, INSTRUMENTS, Vol. 2, No. 1, January 1929, pp. 19-21. 


A brief review of the developments during 1928. 








DEVELOPMENTS IN TEMPERATURE INDICATING, RECORDING AND CONTROL INSTRU- 
MENTS DuRING 1928. 


D. L. MATHIAS, INSTRUMENTS, Vol. 2, No. 1, January 1929, pp. 23-26. 


Review of the advances during 1928. 





as the periodicals. (Continued in the February issue.) 








SEARCHING FOR INFORMATION ON INSTRUMENTS AND MEASUREMENTS 


RICHARD RIMBACH and M. BERG RIMBACH, INSTRUMENTS, Vol. 2, No. 1, 
January 1929, pp. 27-33. 


A method for searching is suggested. Books containing information on the subject are listed as well 
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have to do with these c ; 
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trol them. How many different instru 
Ments do the Taylor Instrument Com- 
panics offer for this work? Over 8000. 
Will Tycos Instruments be of benefit in 
my line? We don’t know, but if the com 
Biped experience of thousands of users is 
ee indication, they will be. Better write 
ay. 


| lavlor Instrument Companies 


ROCHESTER, N.Y., U.S.A. 


BDIAN PLANT MANUFACTURING DISTRIBUTORS 
IN GREAT BRITAIN 
SHORT & MASON, LTD LONDON 
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“,.. automatic contro! 


Control panel includes 4 Pyrometer Controllers; 2 Thermometer 
Thermostat Controllers; Indicating Pyrometer and 
Strip Chart Multiple Record Pyrometer. 


The Most Extensive Line 
of Recording, Indicating 
and Controlling Equip- 
ment for the Industries, 
including: 

Pressure and Vacuum Gauges; 
Liquid Level Gauges; Electrical 
Boiler Water Level Gauges; Re- 
cording Thermometers; Indicat- 
ing and Recording Pyrometers; 
Recording Psychrometers; Re- 
cording Electrical Instruments 
(including Voltmeters, Méilli- 
Voltmeters, Ammeters, Milli- 
Ammeters, Shunt Ammeters, 
Wattmeters, Frequency Met- 
ers); Mechanical Motion Re- 
corders; Electrical Operation 
Recorders; Indicating and Re- 
cording Tachometers; Engine 
Counters; Revolution Count- 
ers; Averaging Instruments; 
Gaugeboard Clocks. Also equip- 
ment for automatically control- 
ling Temperature, Pressure, 
Liquid Level, Liquid Flow, 
etc.; together with Motor Op- 
erated and Solenoid Controller 
Valves, and Control Panels. 
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URING heat 


and various machine 


the Bristol’s equipment shown in accompanying ill 


tion is used to automatically indicate, record and 
the several phases of heat application 

Under such control, each batch of material is uni 
treated. Loss from “rejects,” “‘seconds,” and 
material is virtually eliminated, and standardiz 
duction on a high quality basis made possible 
And in addition to the control feature, the temp 
of each furnace is permanently recorded by the B 
Strip Chart Type Multiple Recording Pyrometer | 
in center of panel), thus giving the foreman a c 
story each morning of just what was accomplish¢ 


ing preceding 24 hours. 


The very excellent performance of this equip: 
once more stamps the simple design and rugged 
struction of “Bristol’s’ as ideal where trouble-fre: 


eration is desired 


Have Bristol’s Sales Engineers develop 
control possibilities in your plant. 
No obligation. 
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The Bristol Company, Waterbury, Conn. 
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